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PREFACE. 



This work contains the substance of the lessons 
which the author has for many years given, in con- 
nection with practical instruction in percussion and 
auscultation, to private classes composed of medical 
students and practitioners. 

In his courses of practical instruction, his plan 
has been, 1st. To simplify the subject as much as 
possible, avoiding all needless refinements ; 2d. To 
consider the distinctive characters of the different 
physical signs as determined, not by analogies, nor 
by deductions from physics, but by analysis, and as 
based especially on variations in the intensity, pitch, 
and quality of sounds ; 3d. To impress the fact 
that the significance of physical signs relates to 
certain physical conditions, and the importance of a 
familiar acquaintance with these conditions, as well 
as with the distinctive characters of the signs by 
which they are represented ; 4th. To enforce the 
necessity of sufficient study of the physical conditions 
and the signs of health, as a sine qua non for success 
in the study of the physical diagnosis of diseases ; 
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and, otli. To waive discussion of the mechanism of 
signs, whenever this is open for discussion, taking 
the ground that our knowledge of the significance 
of signs rests solely on the constancy of their con- 
nection with the physical conditions which they 
represent. 

This plan has heen pursued in writing the book, 
which the author hopes may be found useful, not 
only to medical students engaged in the practical 
study of percussion and auscultation, but, as a hand- 
book for reference, to the practitioner of medicine. 

New York, June, 1876. 
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PERCUSSION AND AUSCULTATION 



CHAPTER I. 

INTRODUCTION. 



Definition of percussion and aascaltation — The sounds obtained by these 
methods representing healthy and morbid physical conditions — Defini- 
tion of signs — The basis of our knowledge of signs the constancy of 
association of certain sounds with certain physical conditions in 
health and disease — The present state of perfection of our knowledge 
of signs furnished by percussion and auscultation — Requirements for 
the successful study of these methods of exploration — The anatomy 
and physiology of the chest — An enumeration of the points relating 
thereto which are of especial importance — The physical conditions 
incident to the different diseases of the chest : the conditions relating 
to the respiratory system stated, and a summary of them— The distino* 
tiye charocters of healthy and morbid signs ; variations in intensity, 
pitch, and quality, considered as the chief source of the characters 
distinguishing the signs of disease from each other and from those of 
health — Other distinctions than those of intensity, pitch, and quality — 
The analytical method of the study of percussion and auscultation — 
The significance of the signs as regards the physical conditions which 
they severally represent — Morbid conditions, not individual diseases, 
represented by the morbid signs — Regional divisions of the chest — 
Anatomical relations of the regions severally to the parts within the 
chest. 

Physical Exploration. 

The physical exploration of the chest embraces six 

different methods, namely : percussion, auscultation, 

inspection, palpation, mensuration, and succussion. 

Of these, percussion and auscultation, dealing with 

2 
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Bounds, involve the aense of hearing. In percuBsIon! 
the Bounds are produced by striking upon the walla 
of the cheat ; in auseultatioii, they are caused hy acts 
of breathing, speaking, and coughing. 

The sounds in percussion and auscultation are, 
Ist, normal or healthy sounds, being produced when 
there is no disease of the chest; and, 2d, abnormal 
or morbid sounds, being produced when the chest is 
the seat of disease. The sounds, healthy and morbid, 
constitute what are known as physical signs. Fre- 
quently, for the sake of brevity, the term sigus, 
without the word physical, is used to denote these 
Bonnds. Conventionally, physical signs, or signs, 
are terms employed in a sense of contradistinction 
from the term symptoms. The signs are distin- ' 
gnished, of course, as normal or healthy and abnor- 
mal or morbid. 

The sounds which constitute signs represent cer- 
tain physical conditions pertaining to the cheat. 
The normal or healthy signs represent physical con- 
ditions existing when tlie organs are not affected by 
disease; the abnormal or morbid signs represent 
physical conditions which are deviations from those 
of health, being incident to the various diseases of 
the chest. The physical conditions represented by 
sigus may be distinguished as normal or healthy, 
and abnormal or morbid conditions. 

The representation of healthy and morbid phy- 
sical conditions by certain healthy and morbid signs 
is established by having ascertained a constancy of 
association of the signs with the conditions. This 
constancy of assoeiat.ion is ascertained by observa- 
tion or experience. The sounds which are constantly 
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obtained by ["lercussion and auscultation in health 
are thereby established signs of healthy conditions, 
and the sounds which are only obtained in cases of 
disease aro thereby established Bigns of morbid coq- 
ditiouB. Our knowledge of certain sounds as the 
signs of certain jihysieal conditions can have no re- 
liable basis otlier than the constancy of the connec- 
tion of the former with the tatter. This constancy 
of connection is determined by the study of the 
flounda during life and examination of the organa 
after death. The existence of certain conditions is 
not to be inferred from the characters of certain 
sounds until the connection of the sounds with the 
conditions has been aacertainod by experience ; then, 
and then only, are the sounds to be reckoned as 
signs of these conditions. So, also, it is not to be 
inferred from certain physical conditions found after 
death, that certain sounds must have been produced 
during life, until the connection between the condi- 
tions and the sounds has been ascertained by expe- 
rience. In other words, our knowledge of signs as 
representing physical conditions, can rest on no other 
than a purely empirical foundation. 

Our knowledge of the signs representing the phy- 
sical conditions in health and disease, thanks to the 
labors of Laennec and of those who have followed in 
hia footsteps, has been brought to great perfection. 
The practical object of this knowledge is to determine 
by means of percussion and auscultation, together 
with the other methods of exploration, the existence 
of either healthy or morbid physical conditions, and 
to discriminate the latter from each other; that ia 
to say, the practical object is diagnosis. The signs 
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uow known to represent phjBicul conditions, healthy 
and morbid, taken in connection with symptoms and 
pathological laws, render, for the most part, the 
diagnosis of diseases of the chest easy and positive. 
Hence, it becomes the duty of the medical stwdeiit 
and practitioner to give to percussion and anscnlta- 
tion attention sufficient, nt least, for their practical 
application to the diagnosis of the diseases commonly 
met with in medical practice; and this duty is the 
more iniperutive because it involves neither peculiar 
difficulties nur great labor. In entering upon the 
nndertaking, it is important to consider the require- 
ments for the successful study of this province of 
practical medicine. These requirements relate to: 
Ist, the anatomy and physiology of the chest; 2d, 
the morbid physical conditions incident to the dif- 
ferent diseases of the chest; 3d, the distinctive 
characters of healthy and morbid signs ; and 4tb, the 
significance of the signs as regards the jihysical con- 
ditions which they Eeverally represent. 

Anatomy and Fltysiolo^y of the Cheat. 

The necessity of a certain nnionut of knowledge 
of the anatomy and physiology of the chest, as a re- 
quirement for the study of percussion and iiuscult-a- 
tion, together with the other methods of physical 
exploration, is too obvious to need any discussion. 
The physical conditions of health must be known 
as prepamtory for appreciating the physical condi- 
tions of disease. It would he absurd to think of 
studying the latter until the former are known. 
The stndent, therefore, who is not acquainted with 
the nniitoniy and physiology of the chest, nui.^t defer 
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entering upon the etudj of physical diagnosis until 
this requirement is fiilfilied. Familiarity with the 
morbid phyaiciil conditions is necessary ; and for the 
advanced medical student or the practitioner, it is 
advisable to refresh the memory with a reviewal of 
certain anatomical and physiological points before 
beginning the study of percussion and auscullation. 
These points, relating especially to the physical con- 
ditions of heal til, cannot be considered intbis work. 
A simple enumeration of them can only he iuti-o- 
flueed, the reader being referred for details to trea^ 
tises on anntoray and physiology. 

Important anatomical conditions relate to the 
hones of the chest, namely, the general conformation 
of the thorax ; the differences in respect of the obli- 
quity of the ribs, from alwve downward ; the direc- 
tion of the eoatal cartilages, their ccmnection with 
the sternum, and the angles formed by the junction 
of the riba and cartilages ; the differences in width 
of the intei'costal spaces in the upper, middle, and 
lower portions of the anterior, lateral, and posterior 
aspects of the thorax, together with the relations of 
the scapula and clavicle. The relative thickness of 
the muscular covering of the chest in different situa- 
tions is to he considered, and, in women, the varying 
size of the mammie. The attachments of the dia- 
phragm to the thoracic walls, and its relations to the 
organs below, as well as above it, are points of im- 
portance. 

Important physiological conditions relate to the 
parts which the ribs, costal cartilages, sternum, and 
diaphragm severally play in the movements of res- 
piration. The differences, in respect of these move- 
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raent8, in tranquil and in forced breathing; the 
contrast between the two sexes, and between early 
and advanced life are points to be studied. Other 
points are, the frequency of the respiration in health, 
and the relative duration, rapidity, and force of the 
inspiratory and the expiratory movements. 

^Numerous anatomical and physiological points 
pertain to the organs within the chest. The more 
important of these, relating to normal physical con- 
ditions, are the following: 1st, as regards the lungs, 
the connections of the pleura, and the smoothness 
of the pleural surfaces in contact with each other; 
the relations of the apex and base of each lung to 
the chest- walls, and the differences of the two lungs 
in this respect ; the relative spaces occupied respec- 
tively by the two lobes of the left, and the three 
lobes of the right lung; the situation of the inter- 
lobar fissures in either side on the posterior, lateral, 
and anterior aspects of the chest ; the arrangement 
of the air vesicles, pulmonary lobules, and the dif- 
ferent sized intra-pulmonary bronchial tubes; the 
expansion of the air vesicles, and the movement of 
the current of air from larger to smaller bronchial 
tubes in the act of inspiration, the vesicles diminish- 
ing in size, and the current of air moving from 
smaller to larger tubes in the act of expiration; the 
difference in respect of the relative proportion of air. 
and solids at the end of inspiration and at the end 
of expiration; the extent to which the volume of 
the lungs may be diminished by a forced act of 
expiration, and increased by a forced act of inspira- 
tion ; the relations of the apices to the subclavian 
arteries, and the variable extent to which the apex 
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rises on either side above the clavicle. 2(1, as re- 
gards the larynx, trachea, and the bronchial tubes 
Avithout the lungs, the anatomy and physiology of 
the vocal chords, of the muscles concerned in the 
movemertts of respiration and of phonation, with the 
relations of each to the recurrent laryngeal nerve; 
the size of the rima glottidis in youth, after puberty, 
and relatively in the two sexes; the difterence in 
the amount of areolar tissue above the vocal chords 
in children and in adults; the situation of the tra- 
chea, and the point of its bifurcation ; the length, 
direction, and size of the two primary bronchi con- 
trasted with each other, and the secondary branches 
which penetrate the lungs. 3d, as regards the heart, 
the boundaries of the space which it occupies — that 
is, of the prsecordial space ; the relations of the aorta 
and pulmonic artery to the walls of the chest, the 
portions of the prsecordial space in which the heart 
is covered and uncovered by lung; the situations of 
the auricles and ventricles respectively ; the rela- 
tions of these to each other, and the arrangements 
of the valves; the currents of blood through the 
orifices within the heart, and the relations of each 
of these to the heart-sounds; the rhythmical succes- 
sion of these sounds, and the differences which dis- 
tinguish each from the other in respect of loudness, 
duration, tone, quality, extent of diftusion, and the 
situation in which each has its maximum of inten- 
sity; the mechanism of these sounds, and the situa- 
tion of the apex-beat. 

The foregoing are the anatomical and physiologi- 
cal points which especially claim attention with 
reference to normal physical conditions preparatory 
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to entering on the etody of abnormal pliysicul con- 
ditions represented by the signs i'uniished by per- 
cussion and auscultation, together with the other 
methods of physical exploration. 

The Physical Conditions Incident to the Different Diseases 
of the Bespiratory System. 

The numerous phynical conditions incident to 
different diseases must be known, for it is the imme- 
diate object of percussion, auscultation, and the other 
methods of exploration, to ascertain either the exist- 
ence or the absence of these conditions. Knowledge 
of all the important conditions which are deviations 
from those of health, and the relations of each to 
dift'erent diaeaaes, is, therefore, an essential require- 
ment. 

Deviations from the normal conformation of the 
chest, and the various abnormal movements of respi- 
ration, belong properly among the physical signs 
obtained by inspection, jialpation, and mensuration. 
For the most part, these signs represent morbid 
physical conditions within the chest. Certain con- 
ditions relating to the pleura are accumulations of 
liquid, serous or purulent, within the pleural sac, 
Thequantity of liquid may be large enough to com- 
press the lung into a solid mass, and to enlarge the 
afiected side, at the same time restraining or annul- 
ling the respiratory movements ; the cheat on the 
afiected side, then, will contain only lung solidified 
by compression and liquid. In other cases the 
quantity of liquid is either small, moderate, or con- 
Biderable, the lung, then, containing a lessened quan- 
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tity of air, and its volume diminished in proportion 
to the amount of liquid. These conditions are inci- 
dent to simple pleurisy with eftusion, pyothorax or 
empyema, and hydrothorax. 

The pleural surfaces, in cases of pleurisy, may be 
more or less covered with recent lymph, and, when 
not separated by the presence of liquid, they do not 
move upon each other smoothly and noiselessly. 
The friction of the opposed surfaces is still more 
productive of audible and sometimes tactile signs 
after the absorption of liquid, when the exuded 
lymph has become more adherent and dense than 
when it is recent. 

The presence of air in the pleural space, either 
alone or with more or less liquid, in pneumothorax, 
may compress the lung into a solid mass, also di- 
lating the affected side, and restraining or annulling 
its movements; and the air, with or without liquid, 
when not in sufficient quantity to produce these 
effects, may diminish more or less the volume of the 
lung and the amount of air in the pulmonary vesi- 
cles. These conditions give rise to characteristic 
physical signs. The perforation of lung, usually 
existing in cases of pneumothorax, occasions addi- 
tional signs which are characteristic. 

Solidification of lung is an important physical 
condition incident to several diseases, irrespective of 
the condensation just referred to caused by the com- 
pression of liquid or air in the pleural sac. Complete 
consolidation of an entire lobe, or of two and even 
three lobes, exists in the second stage of lobar pneu- 
monia. Certain physical signs are found to represent 
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tilia coudition of complete soIidiSeatiou. Tlie differ- 
ent degrees of solidification, uamely, sliffht, niodorftte, 
and considerable, occur during the stage of resolu- 
tion in cases of pneumonia, and these gradations are 
severally represented by well-defined eharactera 
pertaining to physical signs. Solidification, circum- 
scribed, forming nodules which vary in degree and 
ID the extent of lung affected, occurring either in 
one situation or more or leas numerous, situated in 
the upper,]o\ver, or middle portion of the lung, either 
on one side or on both sides, exists in phthisis, in 
broncho-pneumonia or collapse of pulmonary hibulea, 
in hydatids, in hemorrhagic infarctna or embolic 
pneumonia, in pulmonary gangreue,and in carcinoma. 
It exists, greater or less in degree and more or leas 
extended, in interstitial pneumonia. In these diiter- 
ent connections the existence of solidification, ita 
degree and extent, its limitation to one situation or 
its existence at different points, are determinable by 
means of physical signs. 

A physical condition the opposite of solidification 
13 an abnormal accumulation of air within the air 
vesicleaof the lungs. This ia incident to pulmonary 
or vesicular emphysema, arising fi-om a morbid 
dilatation of the air vesicles. The permanent expan- 
sion and increased volume of the upper lobes in some 
cases of this disease, occasion a cliaraeteristic defor- 
mity of the chest, together with certain deviations 
from the normal movements of respiration, which 
are also characteristic. This condition is represented 
by distinctive signs furnished by percussion and 
auscultation. luteratitial emphysema, that is, the 
extravasation of air in the areolar tissue, or inter- 
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lobular emphysema, in like manner gives rise to 
signs furnished by these methods of exploration. 

The presence of a viscid exudation within the air 
vesicles aud bronchioles, is a morbid physical condi- 
tion incident to vesicular pneumonia, especially in 
its first stage, agglutinating the walls of the cells aud 
bronchioles, which may be brought into contact or 
close proximity at tlie end of the act of expiration. 
The separation of the walls thus agglutinated, iu 
the act of inspiration, gives rise to au auscultatory 
sign (the crepitant rale) which is diagnostic of vesic- 
ular, in distinction from interstitial, pneumonia, 
known also as lobar and croupous pneumonia. 

An accumulation of serum within the air vesicles 
constitutes tlie condition called pulmonary cedema. 
This condition gives rise to signs furnished by per- 
cussion and auscultation. 

Liquid within the bronchial tubes (serum, pua, 
blood, or thin mucus) is a condition incident to 
pulmonary cedema, abscess either of the lung or 
situated elsewhere and evacuating through the bron- 
chial tubes, phthisis, bronchoi'rhagia,pneumorrbagia, 
bronchorrhcea, and bronchitis. The passage of air 
through the different varieties of liquid in the tubes, 
causes bubbling sounds which are appreciable in 
auscultation. The apparent size of the bubbles 
(coarseness or fineness) denotes the size of the tubes 
in which they are produced, and the pitch of the 
bubbling sounds denotes either solidification or 
otherwise of the pulmonary substance surrounding 
the tubes in which the hubbies are produced. Bub- 
bling sounds more intense and on a larger scale are 
caused by the presence of liquid within the trachea 
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and laryux, known aa the tracheal rales or the death 
rattle. 

Diminished calibre of the bronchial tubes within 
the lungs, either localized or difl'used,is a condition 
due to the presence of tenacious mucus, and the 
swelling of the mucous membrane in cases of bron- 
chitis. In cases of so-called capillary brotichitis the 
condition may involve an alarming degree of ob- 
struction. The same condition is incident to bron- 
chial spasm in asthma, occasioning in this disease 
great suffering, but without immediate danger. The 
condition is represented by auscultatory signs which 
enable the auscultator to ditfereutiate the obstruc- 
tion due to capillary bronchitis from that due to 
bronchial spasm. Permanent obliteration of more 
or less of the bronchial tubes is an occasional condi- 
tion. 

Obstruction of a bronchial tube, either within 
or without the lung, is a condition involving the 
loss of respiratory sound within the area of the 
bronchial branches and vesicles not receiving air in 
consequence of- the obstruction. The obstruction 
may be temporai'y, being caused by a plug of mucus 
of sufficient size to prevent the passage of air; the 
condition is then incident to bronchitis. One of 
the primary broncbi may be obstructed temporarily 
by a plug of mucus; and ohstrnction of tbe larynx 
in childbood thus produced may be sufficient to 
cause death hy suffocation. The inhalation of for- 
eign bodies is another cause of obstruction within 
tbe larynx, trachea, or bronchi. A jirimary bronchus 
or tlie trachea may be pressed upon by an aneurismal 
orothcrtamor, aiid,in this way, more or Icssohstruo- 
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tion to the passage of air is produced. However 
produced, the situation of the obstruction and its 
degree are, in general, determinable by means of 
auscultatory signs. 

Dilatation of bronchial tubes occasions two physi- 
cal conditions differing as regards their auscultatory 
signs, namely, 1st, an enlargement of greater or less 
extent, the tubes preserving their cylindrical form; 
and 2d, a sacculated enlargement. The former occurs 
generally in connection with solidification around 
the tubes from hyperplasia of the areolar tissue, and 
is thus incident to interstitial pneumonia. Tlie latter 
may give rise to signs which represent pulmonary 
cavities. 

Sacculated dilatations of bronchial tubes, and the 
cavities incident to phthisis, pulmonary abscess, and 
circumscribed gangrene of lung, are represented by 
well-marked and highly distinctive signs furnished 
by percussion and auscultation. The signs denote 
either that cavities have flaccid walls which col- 
lapse in expiration, and expand in inspiration, or 
that, owing to solidification of lung, they remain 
open in both acts of respiration. 

More or less of the space within the chest, which, 
normally, is occupied by lung, may be encroached 
upon by aneurisms or other intra-thoracic tumors. 
This is a physical condition giving rise to notably 
morbid signs furnished by percussion and ausculta- 
tion. 

Finally, an extremely rare morbid physical con- 
dition is the presence of more or less of the hollow 
viscera of the abdomen within the chest, in conse- 
3 
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queiice or a congenital uenciency i 
eonstitutiiig diaphragmatic hernia. 



1 the diaphragm, 



The foregoing morbid physical conditions relate 
to the respiratory syHtem. Those relating to the 
heart are deferred, in order that they may precede 
more immediately an account of the aigns of cardiac 
disease. As a requirement for the study of morbid 
physical sigus, the foregoing morbid physical condi- 
tions must be understood and memorized. To assist 
the student in the latter, a summary of these condi- 
tions is appended. 

Summary of Morbid Physical Conditions Incident to 
Iliseaees of the Beepiratory System. 

1. An accumulation of liquid, serous or purulent, 
Bufiicieut to fill the affected aide of tlic chest, and some- 
times causing more or leas enL-LrgcmGnt. 

2. An aceumulation of hqnid partially filling the 
affected side of the chest, the quantity being either small, 
moderate, or considerable. 

3. Exudation of lymph on the pleural surface. 

4. Air wilh liquid within the pleural cavity, and per- 
foration of lung. 

5. Air without liquid in the pleural cavity, and perfo- 
ration. 

6. Solidification of lung, cither complete or approxi- 
mating to compleLeness. 

1. SolidiBcation of Inng slight or moderate in degree. 

8. Dilatation of Uie air vesicles involving within them 
an abnormal accumulation of air. 

9. Extravasation of air within the pulmonai'y areolar 
structu 



u 



HEALTHY AND MORBID SIGNS. 27 

10. Yiseid exudation within tlie air vesicles and the 
bronchioles. 

11. Liquid in the air vesicles. 

12. Liquid (mucus, serum pus, or blood) within bron- 
chial tubes of large, medium, or small size. 

13. Liquid within bronchial tubes of minute size. 

14. Obstruction of the pulmonary bronchial tubes by 
mucus, swelling of the mucous membrane, and spasm of 
the bronchial muscular fibres. 

15. Obstruction of larynx, trachea, or bronchi exterior 
to the lungs, by plugs of mucus or foreign bodies. 

16. Obstruction of the trachea or a primary bronchus 
by aneurismal or other tumors. 

lY. Dilatation of bronchial tubes, cylindrical or saccu- 
lated. 

18. Pulmonary cavities. 

19. Tumor within the chest. 

20. Diaphragmatic hernia. 

The Distinctive Characters of Healthy and Morbid Sig^s. 

For the practice of percussion and auscultation, 
it is essential to be able to recognize the signs 
severally which represent the difterent physical con- 
ditions in health and disease. It is essential to dis- 
tinguish the morbid from the healthy signs, and to 
discriminate from each other the signs of disease. 
This recognition and discrimination of signs require 
a knowledge of the distinctive characters belonging 
to each of them. In entering upon the study of the 
signs, therefore, it is a necessary requirement to 
know whence their distinctive characters are de- 
rived. To this point of inquiry the attention of the 
student is now invited. 
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The signs being sounds, tliey sire to be recognized 
and diseriniiiiated iu tLe way in which we practi- 
cally recognize and discriminate other sounds. It 
is not necesaaiy, in order to do this, to study the 
science of acoustics. In becoming familiar with 
other sounds, for example, musical notes produced 
by difterent instruments, or the varieties of the 
human voice, we do not have recouree to that science. 
It suffices for all practieiil purposes to contrast the 
Bounds, obtained by pereuasion and auscultation, 
with reference to very simple and obvious ditferences ; 
and, yet, it ia necessary to underatand very clearly 
in what theae ditferenees consist, or, in other words, 
the sources of the distinctive charactei-s of these 
sounds. The more important of the ditierences be- 
tween tiie sounds obtained by percussion and auscul- 
tation relate to intensity, pitch, and quality. The 
distinetivecharacteraof most of the signs are derived 
from these three soorcea. In becoming practically 
acquainted with the signs, they are to be contrasted 
as regards intensity, pitch, and quality, precisely aa 
we would bring other sounds into contrast in these 
three aspects. The distinctive characters of the 
signs, severally, are especially derived from their 
ditt'erences in these respects. The distinctions ex- 
pressed by the terms intensity, pitch, and quality, 
are, therefore, to be made dear. 

Dift'erencea in the intensity of sounds are easily 
understood. One sound is nioi-e intense than another 
sound when it is simply louder, and varying degrees 
of intensity are expressed by such terms as feeble or 
weak a nd loud, to which may be prefixed adjeetiveB 



of quality, like vory, moderate;, etc. Tiiis ia ail that 
need be said with i-efereiice to the first of the three 
aspects under which sounds are contrasted. It will 
he seen hereafter that intensity is an essential ele- 
ment in the distinctive characters of certain of the 
eigne. 

Differences in the pitch of sounds are easily under- 
stood by those who have given any attention to 
music. The differences are expressed by the terms 
high and low, to which may be prefixed words denot- 
ing a greater or less degree of highness or lownesa. 
A nice appreciation of variations in the pitch of mu- 
sical notes, requires what is known as a " musical 
ear;" hut a very nice appreciation is not essential 
in comparing, as regards pitch, the sounds studied 
in percussion and auscultation. For the most part, 
these sounds are not musical notes; nevertheless, 
differences in pitch are readily i>erceived. A musi- 
cal ear is undoubtedly an advantage in readily dis- 
tinguishing differences in pitch ; but hy no means a 
si7ie qua noii. For those who have given no attention 
to music, some difficulty may he at first experienced 
in judging correctly of differences in this aspect; 
but the difficulty disappears after a little practice. 
Differences in pitch now enter pretty largely into 
the distinctive charactei-s of physical eigne; but hy 
Laennec, and thoHc who immediately followed him, 
comparatively little attention was paid to the study 
of the signs in this aspect. The writer was led to 
engage in this study a quarter of a century ago, 
and hereafter in giving an account of the dift'erent 
signs he will claim to have been the firet to have 
3* 
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clearly indicated certain characters derived from this 
source.^ 

Difterences relating to quality are apt, at first, to 
be confounded with those relating to pitch ; hence 
the distinction between pitch and quality must be 
clearly understood. We may say of the quality of 
a sound, that it embraces whatever is not embraced 
in the terms intensity and pitch. This is true as a 
general statement. The sense of the term quality, 
in distinction from intensity and pitch, may be most 
readily made clear by an illustration. Let it be 
supposed that we hear the notes of an instrument 
which is unseen — the performer, for example, being 
in another room. We recognize at once the instru- 
ment by the notes, provided it be one with which 
we are familiar, such as a violin, a flute, a clarionet, 
etc. We do not need to see the instrument ; we 
recognize it by the sounds. Now, how do we recog- 
nize it? Certainly not by the intensity of the 
sounds ; it matters not whether these be loud or 
weak, so that we hear them. Certainly not by the 
pitch ; for if a piece of music be performed, we get 
both high and low notes. We recognize the instru- 
ment by the quality of the sounds. Each musical 
instrument, owing to its peculiarity of construction, 
yields sounds which are peculiar to it; and after we 
have become familiar with the quality of sounds 
peculiar to any instrument, we immediately thereby 
recognize it. Precisely in the same way we may 

• Vide Prize Essay on '' Variations of Pitch in Percussion and 
Respiratory Sounds, and their Application to Physical Diag- 
nosis/* Transactions of the American Medical Association, 
1862. 
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recognize certain sounds produced by percussion and 
auscultation in health and disease. The signs differ 
in quality according to the physical conditions which 
they severally represent ; and differences in quality 
will be found hereafter to constitute essential and 
obvious distinctions by which the signs of health 
and disease are recognized and discriminated. This 
is a source of some of the most distinctive of the 
characters of some of the physical signs. 

Of the peculiar quality of any particular sound 
one can form no definite idea otherwise than by 
direct observation. That is to say, no one could 
describe to another the peculiar quality of a particu- 
lar sound so that it would be clearly apprehended 
without the sound having been heard. Imagine 
the attempt to describe the sound of a violin to a 
person who had never listened to the notes from that 
instrument — it would be impossible to give a cor- 
rect idea of it in language. The only way in which 
an approximative idea could be conveyed in words, 
would be by comparing the quality to that of some 
other instrument to the notes of which there was 
some resemblance — that is, by analogy. To attempt 
to describe the quality of sounds to one who had 
never heard them, would be like describing colors 
to one blind. It will be seen hereafter that the 
quality of certain sounds obtained by percussion and 
auscultation is peculiar to them, and their distinc- 
tive characters in this aspect can be known only by 
direct observation ; they cannot be learned by means 
of any verbal description, nor by any comparisons — 
that is, by analogy. 

Appreciable variations in the quality of sounds 
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are infinite, Tliia iiifly be illustrateil hy the human 
voice. Almost every [lersoii may be recognized IVom 
a peculiar quality of the voice by one who is familiar 
with it ; and the voices of thousands of jiei-Bons, if 
compared, wntild preaeiit shades of difference — in 
fact, as is well known, it is extremely rare for the 
voices of any two persons to be so nearly identical 
in qnality that they cannot be distinguished from 
each other. As the diveraities in (iiialtty of different 
sounds cannot be descrihed, bo they can only be 
designated by names which are significant from cer- 
tain resemblancGB. Terms bused on analogies which 
are used to denote qualities of the sounds furnished 
hy percussion and auscultation are the following: 
rough, harsh and rude, soft, blowing, hollow, musi- 
cal, moist, drj', bubbling, gurgling, crackling, click- 
ing, riibhing, grating, creaking, tubular, cracked 
metal, sibilant or whistling, sonorous or snoring. 
All these names owe their significaiice to resem- 
blances to otlier sounds. One sound furnished both 
hy percussion and auscultation has a qnality which 
is sui generis, and the term used to distinguish it is 
derived from its source, namely, the vesicular reso- 
nance, and the vesicular murmur of respiration. 



In additiou to intensity, pitch, and quality as 
sources of the distinctive characters of the signs 
furnished by percussion and auscultation, there are 
Bome other points of diiforonce; namely, the dura- 
tion of certain sounds, their continuousness or other- 
wise, their apparent nearness to or distance from the 
car,and theirstrong rcsemblancotoparticularsoundB, 
siK-h as the bleating of the goat, the chirping of birds. 
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etc. These points of difference are of lesser impor- 
tance, the more important by far relating to intensity, 
pitch, and quality. 

The study of the different sounds furnished by 
percussion and auscultation, with reference to dis- 
tinctive characters relating especially to intensity, 
pitch, and quality, distinct signs being determined 
from points of difference as regards these characters, 
may be distinguished as the analytical method. It 
may be so distihguished in contrast with the deter- 
mination of signs by deductively taking as a stand- 
point either the physical conditions incident to 
diseases or the sounds. If we undertake to decide, 
a priori^ that certain sounds must be produced by 
percussion and auscultation when certain conditions 
are present, we shall be led into error; and so, equally, 
if we undertake to conclude from the nature of the 
sounds that they must represent certain conditions. 
The only reliable method is to analyze the sounds 
with reference to differences relating especially to 
intensity, pitch, and quality, and to determine differ- 
ent signs by these differences, the import of each of 
the signs being then established by the constancy of 
association with physical conditions. It is by this 
analytical method only that the distinctive characters 
of signs can be accurately and clearly ascertained. 
This is to be borne in mind by the student in physi- 
cal exploration. He is to become acquainted with 
the different signs, and to recognize them in practice, 
by acquiring a knowledge of the distinctive char- 
acters of each, as derived mainly from differences 
relating to intensity, pitch, and quality. The indi- 
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viduality of the signs, severally , can rest on no other 
solid basis. 

The Significance of the Signs as regards the Physical 
Conditions which they severally represent. 

Knowledge of the significance of the physical signs 
is thecomplemental requirement in the study of per- 
cussion and auscultation. For the successful employ- 
ment of these methods, in addition to the recogni- 
tion of each sign by its distinctive characters, must 
be known its significance, that is, the physical con- 
dition which it represents. In this respect the signs 
may be compared to the substantives in language, 
each having a definite signification. The signs 
furnished by these methods may be said to constitute 
a language with a very small vocabulary ; or taking 
as the stand-point the things signified, the ditterent 
physical conditions manifest or express themselves 
by means of the signs. 

It is to be noted that the significance of the mor- 
bid signs relates immediately, not to diseases, but to 
the physical conditions incident thereto. Very few 
signs are directly diagnostic of any particular dis- 
ease. They represent conditions not peculiar to one 
but common to several diseases. Thus, solidification 
of lung exists in pneumonia, phthisis, pleurisy with 
ettusion, collapse, and pulmonary cancer, and certain 
signs tell us that this condition exists, together with 
its situation, its degree, and its extent. With this 
information the diagnosis of the disease is made by 
connecting with it pathological laws, together with 
the history and symptoms. The student in physical 
exi»loration should by no means imagine that, for 
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the diagnosia of diseases, exclusive reliance is to be 
placed on the signs; they are always to be taken in 
connection with pathological kwa, the history, and 
the symptoms. Disconnected from these, the signs 
would often lead to error, and it is no disparagement 
to physical diagnosis that its reliability depends 
on other facta than those which belong exclusively 
■to it. 

To repeat a statement already made more than 
once, the siguifieauce of the signs, as regards the 
conditions which they severally represent, is based 
on the constancy of tlioir association with the latter, 
our knowledgeof this association being derived from 
examinations during life and alter death. 

Regional Divisions of tlie Chest, 
Before entering on the study of physieal explora- 
tion, the student should become acquainted with the 
divisions of the surfaces of the anterior, posterior, 
and lateral aspects of the chest into circumscribed 
spaces which are called regioTis. These divisions, 
deriving their boundaries and names from their 
anatomical relations, are sufficiently simple. 

Anteriorly the chest is divided into regions as 
follows: The supra or post-clavicular, the clavicular, 
the iufra-elavicular, the mammary, and the infra^ 
mammary regions. The supra- or post-clavicular re- 
gion extends from the clavicle upward- a short dis- 
tance, corresponding to the variable height to which 
the lung rises above this bone. TLe clavicular re- 
gion embraces the space occupied by the clavicle. 
The infra-clavicular region embraces the space be- 
tween the clavicle and the third rib. The mammary 
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region is bounded above by the third and below by 
the sixth rib, and the infra-mammary region is the 
portion of the chest below the sixth rib. 

Posteriorly the divisions are into the scapular, the 
infra-scapular, and inter-scapular regions. The scap- 
ular region is the space occupied by the scapula, and 
is divided by the spinous ridge into the upper and 
lower scapular space. The infra-scapular region is 
the portion below a horizontal line at the lower 
angle of the scapula. The inter-scapular region is 
the space between the posterior margin of the scap- 
ula and the spinal column. 

Laterally there are two regions, namely, the axil- 
lary and the infra-axillary. The axillary region is 
the space above a horizontal line extending from the 
lower border of the mammary region, i. e.,the sixth 
rib. The infra-axillary region is the portion below 
the axillary region. 

The portion of the anterior surface occupied by 
the sternum is divided into the upper and the lower 
sternal region, the space above the sternal notch be- 
ing the supra-sternal region. 

In order to become familiar with the foregoing 
regional divisions, it is recommended to the student 
to delineate them with ink on the chest of the living 
subject or a cadaver. 

It is advisable to study sections, extending from 
the surface to the centre of the chest, corresponding 
to the different regions, so as to become familiar 
with the relation of each section to the parts con- 
tained within it. An enumeration of the more 
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important of the anatomical relations of the differ- 
ent regions is as follows: — 

1. Supra-clavicular Region, — This is relative to 
the upper extremity or apex of the lung which rises 
above the clavicle in different persons from half an 
inch to an inch and a half. The height is generally 
greater on one side, and this side is usually the left. 

2. Clavicular Region. — A small portion of the lung 
at or near the apex is contained in the section cor- 
responding to this region. 

3. Infra-clavicular Region, — The parts situated here 
are the upper portion of the lung, the lower part of 
the trachea, with its bifurcation, and the primary 
bronchi. The bifurcation is on a level with the 
second rib. The differences between the two pri- 
mary bronchi, as regards direction, size, and length, 
are important points in the study of this section. 

4. Mammary Region, — The differences between 
the two sides in the sections corresponding to this 
region are important. These differences relate espe- 
cially to the prsecordia, and arc especially involved 
in the physical diagnosis of enlargement of the heart. 
The commencement of the interlobar fissures are in 
this region. On the left side the fissure is between 
the fourth and fifth ribs. On the right side the 
fissure between the upper and middle lobes begins 
at the fourth costal cartilage, and between the mid- 
dle and lower lobes a short distance below. The 
situations of the fissures, however, differ consider- 
ably during the acts of inspiration and expiration. 

5. Infra-mammary Region, — This region ditters in 
its anatomical relations considerably on the two sides 
of the chest. On the right side the liver pushes 

4 
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upward tlie diaphragm nearly or quite to the upper 
boundary, namely, the sixth rib. On the left side 
the section corresponding to the region embraces, 
together with the anterior portion of the lower lobe 
of the lung, portions of the stomach, spleen, and the 
left lobe of the liver. The variable volume of the 
stomach at different times occasions considerable 
variations in the relative spaces occupied by these 
different parts. 

6. Supra-sternal Region, — This region is in rela- 
tion to the trachea. 

7. I'he Upper Sternal Region, — The bifurcation of 
the trachea is beneath the sternum at the centre of 
a line connecting: the second ribs. Below this line 
the lungs on the two sides are nearly in contact at 
the mesial line, covering the primary bronchi. 

8. Lower Sternal Region, — The sternum in this 
region covers a large portion of the right and a little 
of the left ventricle. 

9. Scapular Region, — The section corresponding to 
this region contains the posterior portion of the 
upper lobe and a portion of the upper part of the 
lower lobe of the lung. At the upper part of the 
lower scapular space, terminates the fissure separat- 
ing the upper and the lower lobe. The line of this 
fissure pursues an oblique course to the fourth or 
fifth rib on the anterior aspect of the chest. 

10. Infra-scapular Region, — On the right side the 
lung extends from the upper boundary of this region 
to the eleventh rib, the liver rising to the latter 
point. On the left side the section contains a portion 
of the spleen. 

n. Inter-scapular Region, — The trachea extends 
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in this section to the fourth dorsal vertebra, where 
it bifurcates. Below this point, on the two sides, 
are situated the primary bronchi. 

12. Axillary Region. — The section corresponding 
to this region contains a portion of the upper lobe 
with large bronchial tubes. 

13. Infra-axillary Region. — This is in relation to 
the upper part of the liver on the right side, and on 
the left side to a portion of the spleen and stomach, 
the remainder of the section occupied by lung. 

It is recommended to the student to become 
familiar with the sections corresponding to the dif- 
ferent regions, by dissections for this purpose, and 
the study of anatomical illustrations. 

Asking the student's careful attention to the in- 
troductory considerations which have been presented, 
percussion and auscultation in health and disease, 
and the physical signs involved in the diagnosis of 
diseases of the respiratory system and of the heart, 
will be considered as follows: Chapter II., Percus- 
sion in Health ; Chapter III., Percussion in Disease ; 
Chapter IV., Auscultation in Health ; Chapter V., 
Auscultation in Disease ; Chapter VI., The Physical 
Diagnosis of the Diseases of the Res[>iratory System ; 
Chapter VII., The Physical Conditions of the Heart 
in Health and Disease ; Chapter VIIL, The Physical 
Diagnosis of Diseases of the Heart, and, as properly 
embraced in the scope of this treatise. Chapter IX. 
will be devoted to the Diagnosis of Thoracic Aneu- 
risms. 




CHAPTER II. 

PERCUSSION IN HBALTO. 
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Pbrcossion may be performed with either the 
fingers or artificial iiiatruments. Tlie fingers suffice 
for the study and in ordinary practice. Iiiatruments 
are preferable only when it \a desired to produce 
sounds to be beard at some' distance, as in class 
illustrations, ikud when, from the number of patients 
to be percussed, as in dispensary or hospital practice, 
the frequent repetition of tlie blows renders the 
fingers tender and luiinful. The instrunienta are a 
plexinieter and a porcUBsor. The simplest and most 
convenient pleximeier ia an oval disk of ivory or 
hard India-rubber, with pmjeeting handles or auri- 
cles, sufficiently large and roughened on their outer 
aspect, BO aa to be conveniently held by the fingers. 
The best percueaor ia a double cone of caoutchouc 
inclosed by a metallic ring, to which ia attached a 
rod of metal with a wooden handle of convenient 
length, weight, and size. This instrument is vcvy 
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durable. When percussion is performed witli the 
fingers, the palmar surface of one or more of those 
of the left hand should be applied to the chest, with 
pressure sufficient to condense the soft structures, 
and the blows are given with one or more of the 
fingers of the right hand bent at the second pha- 
langeal joint so as to form a right angle. In giving 
the blows, the movements should be limited to the 
wrist-joint, the ends, not the pulp, of the percussing 
fingers being brought into contact with the dorsal 
surface of the finger, or fingers, applied to the chest. 
The percussing fingers should be withdrawn instantly 
the blow is given. The type of perfect percussion 
is the movement of the hammers when the keys of 
a piano-forte are struck. The force of the percus- 
sion should never be sufficient to give pain to the 
patient ; generally either light, or moderately forcible 
blows suffice. The requisite tact in the performance 
of percussion is acquired by a little practice. 

The first object in the study of percussion is to 
become acquainted with the characters which are 
distinctive of the sound obtained thereby from the 
healthy chest. For this object the percussion may 
be made either in front in the infra-clavicular reofion 
of either side, or behind in the infra-scapular region, 
the sound in these situations being louder than in 
other regions. Percussion being performed, a sound 
or a resonance is produced. This sound or resonance 
is now to be analyzed wnth reference to characters 
derived from intensity, pitch, and quality. What 
are these characters? The intensity will depend, 
other things being equal, on the force of the blow ; 
the resonance is comparatively feeble with a slight, 

4* 
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«ih] loutl with a strong percussion. Other e 
etaiieCB affect the intensity, irres^wctive of the force 
of tlie blow, niimely, the volume of the lung, the 
elHslicity of the costal cartilages, and the thickness 
of the soft piirtB which cover the cheat. Owing to 
these circumstances, the intensity of the resonance 
is hy no means similar, in the same situation, in all 
healthy persons; it is comparatively feeble in some 
and loud in otliers. There is nothing distinctive of 
tliis normal resonance to he derived from intensity, 
and we say, thereforo, that the intensity ia variable. 

What is the pitch of this normal resonance ? The 
pitch of a sound is always relative; and, comparing 
this resonance with all the morbid signs obtained 
hy percussion, it is lower in pilch. We say, there- 
fore, that the pitch of this normal resonance is low. 
The pitch, however, is found to vary in diflerent 
healthy persons. 

What is the quality of this normal resonance ? It 
has a quality which ia peculiar to it. In this respect 
it is not identical with any sound produced other- 
wise than by percussion over healthy lung either 
within or without the chest. The quality cannot, 
therefore, be learned by analogy, nor can it be de- 
scribed; it can only be appreciated by direct obser- 
vation. The peculiar quality is due to the fact 
that the resonance is from air contained in the 
pulmonary vesicles. This arrangement causes the 
peculiar quality, just as the construction of any 
particular musical instrument causes the quality of 
tone peculiar to that instrument; hence, as it is 
convenient to give the quality a name, we call it the 
vpsiciilnr qualili/. This qualify is not eijually marked 
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in all healthy persons, being, as a rule, more marked 
in proportion to the intensity of the resonance. 

The normal resonance, then, obtained by percus- 
sion, may be thus defined : — 

A resonance of variable intensity, low in pitch 
and having a peculiar quality called vesicular. The 
word vesicular is frequently embraced in the name 
of this healthy sign ; we call it the normal resonance, 
the normal pulmonary resonance, or the normal 
vesicular resonance. The last of these names is to be 
preferred. 

The normal vesicular resonance on percussion, as 
has been seen, is not uniform in all healthy persons; 
not only is its intensity variable, but it varies in 
pitch and in the amount of vesicular quality. This 
may be easily illustrated, by percussing successively 
in the same situation, and with the same force, a 
series of persons who are assumed to be free from 
disease. Is there not in this fact an obstacle in 
practically determining this healthy sign ? The fact 
occasions no embarrassment for this reason: we 
determine, in each case, that the resonance is normal 
by a comparison of the two sides of the chest, per- 
cussing in corresponding situations on the two sides 
and with the same force. There is no abstract stan- 
dard of the normal vesicular resonance, but, by com- 
paring the two sides of the chest, the standard of 
health proper to each person is obtained. The laws 
of disease are such that, for all practical purposes, 
the standard of health is in this way almost always 
available. Notwithstanding the variations within 
the range of health, the lowness in pitch and the 
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vesicular quality arc aufficientiy diatinctive of this 
normal sign as comjiared with the morbid sigiia. 

The pitch of the vesicular reaoiianee and its voei- 
cular quality are in a uniform relation to each other; 
that is, the eonditione giving rise to the peculiar 
quality, also render the pitch low. In pro]KJrtion as 
the veaieulai" quality is marked, the pitch is lowered, 
and, citnversely, with dimiaution of the vesicular 
quality the pitch is relatively higher. This relation 
between the pitch and quality will be found to hold 
good in the resonance modified by disease iia well 
as in health. Another relation may be here stated, 
uamely, whenever, in health or disease, a tympanitic 
quality is combined with the vesicular, and in pro- 
portion as the former predominates, the pitch of the 
resonance ia raised. 

The pitch and quality of the normal vcaicular 
resonance may be readily illustrated by percussing 
successively over the cheat and the abdomen. The 
different sections of the alimentary canal, generally 
containing more or less gas, a resonance ia obtained 
by percusaion over the abdomen. This resonance is, 
of courae, devoid of the vesicular quality ; in contra- 
distinction to the latter its quality ia called tympa- 
nitic. This tympanitic resonance is not uniform in 
all parts of the abdomen, but everywhere the quality 
is tympanitic, that is, non-vesicular, and the pitch ia 
everywhere higher than that of the normal vesicular 
resonance. The tympanitic resouauee over the sto- 
mach is generally high in pitch, and frequently has 
a ringing or metallic intonation. The gastric tyra- 
panittc resonance, recognized by those characters, 
will be found to be involved frequently in sounds 
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produced by percussing over the chest. Gas in the 
csecum gives a still higher pitch of resonance. Over 
the colon the resonance is lower than over the csecuin 
and stomach, and it is still lower over the small in- 
testines. In all these situations, bringing the tym- 
panitic in contrast with the normal vesicular reso- 
nance, the peculiar quality of the latter and its 
lowness of pitch are rendered apparent. The term 
tympanitic resonance will be found to enter into 
the names of two of the morbid signs obtained by 
percussion. 

Having studied the characters of the normal 
vesicular resonance, and become practically familiar 
with them by percussing different healthy persons, 
the student should study the variations which this 
resonance presents in the different regions of the 
chest. In doing this he acquires more and more 
tact in the performance of percussion, and becomes 
more and more familiar with the characters in 
general of the normal vesicular resonance. 

Supra- or Post-clavicular Region, — Tlie resonance 
here varies much in intensity in different persons. 
The vesicular quality is most marked in the central 
portions. Toward the sternal extremity the reso- 
nance acquires a tympanitic quality from the prox- 
imity to the trachea ; it becomes vesiculo- tympanitic, 
a term which will be applied to one of the morbid 
signs. 

Clavicular Region. — Near the sternum the reso- 
nance is somewhat tympanitic from the proximity 
to the trachea. At the central portion the vesicular 
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quality is more or leas marked, and the intensity is 
diminiBlied at the acromial extremity. 

Tnfra-davieular Segiov.—'The resonance in this 
region is more intense than elsewhere, excepting 
the axillary and the infra-scapular regions. The 
vesicular quality is combined with a tympanitic 
quality toward the sternum, the latter being derived 
from the primary and secondary bronchi. As always 
when the vesicular and the tympanitic quality are 
combined, the pitch is raised. This combination in 
health and disease is recognized by the intensity, 
pitch, and qnality. 

Scapular Megion. — The resonance in this region is 
notably less intense than in the infra-clavicular 
region, owing to the presence of the scapula and ita 
muscles. In proportion as the intensity is leas, the 
vesicular quality is less marked. Tlie resonance in 
health, however, is quite sufficient for morbid signs 
to be available in this situation. 

Inter - scapular Region. — The resonance in this 
region is weak in comparison with other regions, 
owing to the muscles which here cover the chest. 
- In the upper part of the region the resonance is 
somewhat tympanitic from the relation to the 
trachea and bronchi. 

Mammary Megion. — The right and the left mam- 
mary region are to be studied with reference to 
differences relating to the liver and the heart. On 
the right side, fi-om the fourth rib downward, the 
resonance is diminished, the convex extremity of 
the liver extending up to this height. At or a 
little below the lower bon.ter of this region on the 
mammary line, that is, a vertical line pnpsing tlironj 
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the nipple, resonance ceases, the lower lobe of the 
right lung not extending below this point. Between 
the third and iifth ribs on this side near the ster- 
num the resonance is diminished from the presence 
of a portion of the right auricle and ventricle. On 
the left side the resonance is diminished within the 
prsecordial space. This space extends vertically from 
the third rib to the fifth intercostal space, and hori- 
zontally from the sternum to a point at or a little 
within the mammary line. The resonance is con- 
siderably diminished within what is called the super- 
ficial cardiac space. This space is represented by a 
right-angled triangle, the right angle formed by a 
vertical line drawn from a point on the median line 
intersected by a horizontal line connecting the fourth 
ribs, and a horizontal line intersecting the point of 
apex beat in the fifth intercostal space; an oblique 
line drawn from the centre of the sternum on a level 
with the fourth rib and the point of apex beat forms 
the hypothenuseofthe right-angled triangle. Within 
this space the heart is in contact with the thoracic 
wall. Without this space and within the prsecordia 
the heart is covered with lung, and the resonance on 
percussion is less diminished. It is a useful exercise 
for the student to observe the diminution of the area 
of the superficial cardiac space by a forced inspira- 
tion, and the increase of this area by a forced expi- 
ration, as determined by percussion. Aside from 
the presence of the heart and the convex extremity 
of the liver, the resonance over the mammary is less 
than in the infra-clavicular region, being diminished 
by the pectoral muscle which varies considerably in 
bulk in different persons, and in women by the 
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mammal')' gluiid, the size of the latter varying very 
much in ditt'ereut women. The development of the 
niamniEe, however, is never bo great as to preclude 
the useful employment of jiercuasiou in this region. 

Infra^majmnary Megion. — lu this region, as in the 
region above it, the two aides present notable diiFer- 
encea owing to the situation of organs below the 
diaphragm. On the right side, over the greater part, 
and sometimes the whole of this region, resonance is 
wanting, that ia, percussion gives flatness. It is 
easy to delineate the Iwundary between the lower 
border of the riglit lung and the liver, or, as it ia 
called, the line of hepatic fiatness. It ia also easy to 
distinguish over this line the height to which the 
lower extremity of the liver extends, or, as it is 
called, the line of hepatic dulness. The situation of 
both these Hues Viiries considerably in different 
healthy jieraons. The distance between the two lines 
is from one to ten inches. Both lines are affected 
considerably by a forced inspiration and a forced ex- 
piration. A forced inspiration depresses the line of 
flatness about one aud a half inches. A forced ex- 
piration causes the line to rise from two and a half 
to five and a half inches. The distance, therefore,,be- 
tweeu this line at the end of a forced expiration, aud 
at the end of a forced inspiration varies from four to 
seven inches. With reference to the practice of per- 
cussion, as well as for the purpose of veriticatiozi, 
these points should he studied. Not infi-equently 
percussion over the right infra-mammary region 
yields a tympanitic resonance due to the distension 
with gas to the transverse colon. 

On the left side, the resonance iu this re""ion varies 
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in different persons, in the same person at different 
times, and in different portions of the region at the 
same time, the variations depending on the organs 
below the diaphragm. Flatness is caused by the 
extension of the left lobe of the liver into this region 
about ten inches to the left of the median line. 
The left portion of the region is in relation to the 
spleen, an organ which varies considerably in size 
in health as well as disease, its average dimensions 
being about four inches in length and three inches 
in width. Between the spleen and the liver lies the 
stomach, the volume of which is constantly fluctu- 
ating, owing to its varying solid, liquid, and gaseous 
contents. Distension of the stomach with gas occa- 
sions a tympanitic resonance which frequently is 
transmitted above into the mammary region in 
health as well as in disease. The space correspond- 
ing to the spleen is determined by the vesicular 
resonance above and the tympanitic resonance below, 
the latter boundary, however, not being very reliable 
on account of the ready conduction of tympanitic 
resonance for a certain distance. The distension of 
the stomach with solid or liquid contents of course 
occasions flatness. The study of the infra-mammary 
regions with reference to the variations in resonance 
arising from the relations to the organs below the 
diaphragm, is of much utility from the practice, as 
well as the knowledge, which it involves. The ex- 
ercise of endeavoring to define the boundaries of 
these different organs in healthy persons, will be of 
great service to the student in acquiring tact in per- 
cussion, and in discriminating differences in the 
sounds obtained by this method. 
5 
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Sternal Itegions, — In the upper sternal region, that 
18, above the lower mavghi of the second rib, the 
resonance is non-vesicular, being derived from air in 
the trachea above the point of bifurcation. Being 
non-vesicular, it is, of course, tympanitic, tbis term 
embracing all aouuda wbich are devoid of the ve- 
sicular quality. Between the second and third ribs, 
the inner boidei-a of the two lungs approximating, 
the resonance has a ve.'iicular quulity more or le^ 
marked; but owing to the remnant of the thymus 
gland, together with adipose substance, and the 
presence of the large vessels, the resonance is not 
intense in this situation. Below the third rib the 
resonance has modifications due to the combina- 
tion of several different organs situated beneath the 
lower sternal region. On the right side of the 
mesial line is the inner border of the right lung, the 
greater part of the right and a portion of the left 
ventricle of the heart lying beneath; a jiortion of 
the liver extends into the lower part of this region, 
and a portion of the stomach when distended. The 
resonance thus varies in different situations, and 
often presents a mixed character. It is a useful 
exercise to endeavor to define by percussion the 
boundaries of the several orgaus which are here in 
juxtaposition, 

Jnfrascapular Seghns.—Thn resonance below the 
scapula is intense as compared with that over the 
scapula, and the vesicular quality is marked. Tho 
resonance extends to the eleventh rib which is 
the lower boundary of the lung. On the right side, 
at or near this point, is the line of hepatic flatness, 
hepatic dulness exieiiding from one to two inches 
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above this line. The line of hepatic flatness and of 
hepatic dulness is lowered from one to two inches 
by a deep inspiration, and raised by a forced expira- 
tion. On the left side the resonance may receive a 
tympanitic quality from the presence of gas in the 
stomach. 

Lateral Regions. — In these regions the resonance is 
relatively intense, and notably vesicular. On the 
right side the line of hepatic flatness is at the eighth 
rib, hepatic dulness extending above this line as in 
front and behind. On the left side the resonance 
may be rendered somewhat dull by the presence of 
the spleen, but it oftener acquires a tympanitic 
quality from the presence of gas in the stomach. 

As has been stated, the normal vesicular resonance 
is not in all persons identical as regards intensity, 
pitch, and quality. There is, therefore, no fixed 
standard in these respects by which we can deter- 
mine whether the resonance be normal or not. The 
standard proper to each person is to be ascertained 
by a comparison of the two sides of the chest ; each 
person, in other words, furnishes his own standard 
of health. But, it is to be observed, that all the 
regions do not normally correspond in respect of the 
resonance on the two sides. In the following regions 
the resonance is notablv dissimilar on the two sides: 
The mammary, the infra-mammary, the infra-axil- 
lary, and the infra-scapular. On the other hand, in 
the following regions the resonance on the two 
sides is nearly or quite identical: The supra-clavi- 
cular, clavicular and infra-clavicular, the scapular 
and inter-scapular, and the axillary. In some of 
the latter the resonance has normally some points 
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of disparity, aud it is of practical importance to note 
the Hinall disaimilarity which thus belongs to health. 
This Btatenietit applies eapeciiilly to the inf'ra-eln- 
vieular region, a region which, as will he seen here- 
nfter, ia of great importance with reference to the 
Bigns of phthieia. In this region the resonance on tlie 
left side ia aomewhat more intense, more veaicular, 
and lower in pitch than the resonance on the right 
aide ; per contra, tlie resonance is less intense, leas 
vesicular, and higher on the right aide. This dis- 
parity is observalile in all persona, hut is more 
marked in aomc than iu othere. Thestudentshould 
become practically familiar with this normal ditFer- 
enca between the two sides, and in becoming ao, 
the practical experience acquired in performing 
liereuHsion will be of use. 

Tlie normal resonance ia affected hy age. In early 
iife, when the costal cartilages are flexible and elas- 
tic, the reaonance is more intense and lower in pitch 
than in old age when the cartilages are rigid, and 
tlie vesicular structure of the lung more or less 
atroph led. 

The resonance varies considerably in the different 
regions at the end of a full inspiration and at the 
end of a forced expimtiou. With regard to this 
difijiarity, the following is an extract from a work 
on physical exploration, published by the author iu 
185fi :— 

"The poreuasion-eound may also be found to vary 
at different periods of an act of respiration in the 
same individual. The qnantity of air contained 
within the air-cells, and consequently the relative 
proportion of air and solids, are hy no means equal 
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after a full inspiration and after a forced expiration. 
This difference in lung expansion may occasion an 
appreciable disparity in resonance, according as the 
percussion is made at the conclusion of a full inspira- 
tion, or a forced expiration. The disparity is not 
appreciable uniformly in different persons. This fact 
I have ascertained by noting the results of examina- 
tions made with reference to the point. When it 
does exist, it usually consists, contrary to what might 
perhaps have been anticipated, and the reverse of 
what is usually stated in works on physical explora- 
tion, in diminished resonance and elevation of pitch 
at the conclusion of inspiration. This is probably 
to be explained by the greater degree of tension of 
the lungs and thoracic walls produced by inspiration 
voluntarily prolonged and maintained — a condition 
presenting physical obstacles to sonorous vibrations 
more than sufficient to counterbalance the increased 
proportion of air within the cells. It is a curious 
fact, worthy of notice, that the two sides of the chest 
are not always found to be affected equally as regards 
the percussion-sound, at the conclusion of a full in- 
spiration, contrasted with that after a forced expira- 
tion. I have observed the contrast to be more 
striking on the right than on the left side; and in 
one instance on the left side, the resonance was less 
intense and somewhat tympanitic after a full inspi- 
ration, while on the right side, the opposite effect 
was produced, and the sound became quite dull after 
a forced expiration. In view of these variations in 
a certain proportion of instances incident to different 
periods of a single act of respiration, in some cases 
of disease in which it is desirable to observe great 

5* 
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delicacy in the correspondence of the two sides, paina 
Bhould be taken to jiereuss eor responding points at 
8 similar st«ge of respiration, and tlie close of a full 
inepirntion ia, perhai>9, the period to be preferred. 
Onlinarily, the liability to error from this source ia 
obviated, either by repeating a sertea of strokes, first 
on one side and next on the other, or by percussing 
both sides repeatedly in quick succession, in order 
mentally to obtain the avemge intensity and other 
cburactere of the sound during tb6 snecessive stages 
of a respiration. The instances of disease, however, 
are exceedingly rare, in which such nicety of dis- 
crimination is important." 

Prof. Da Costa has recently studied more fully the 
variations in this respect in the different regions in 
disease as well as in health, and he has distinguished 
tliis as " respiratory percussion."' 

Kales in the Practice of Fercussion. 

1. Prior to a comparison of the two sides of the 
chest, as regards the i-esonance on percussion, either 
in heultli or disease, an examination by inspection 
ehould be made, in order to determine whetlier there 
be any deviation from the normal conformation. In 
what has been stated concerning percussion in 
health, it is assumed that the chest is symmetrical. 
Want of symmetry may be due to congenital de- 
formities, and to those caused by rachitis, chronic 
pleurisy, curvature of the spine, and injuries. Any 
deviation from the normal conformation will affect 
leas the resonance in corresponding regions 
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on the two sides. Due allowance is to be made for 
want of symmetry in determining morbid signs, and 
often the existence of these cannot be determined 
with positiveness when there is considerable de- 
formity. The signs obtained by auscultation are less 
affected by want of symmetry than those obtained 
by percussion. 

2. Attention to the position of the person examined 
is important with reference to the normal symmetry 
of the chest. If the person be standing or sitting, 
the position should be upright and the shoulders 
brought to a level. A little inclination of the body 
to one side, or a depression of one shoulder, will be 
found to affect perceptibly the normal resonance, 
when the two sides are compared. If the body be 
recumbent, it should be as near as possible on a level 
plane. These conditions are indispensable for a nice 
comparison of the two sides either in health or 
disease. 

3. In making a nice comparison, the person who 
percusses should be as nearly as possible directly 
either in front or behind the person percussed. Per- 
cussion made by one standing or sitting by the side 
of the person percussed, is almost certain to produce 
an abnormal disparity. 

4. Percussion made successively on one side, and 
the other side, must be in all respects the same, in 
regard to the mode, the force of the blow, and the 
situation. A light percussion on one side, and a 
strong percussion on the other side, will, of course, 
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ciiiise n disparity in the intenaitj of resonance. T}ie 
percussion muat be mnde in Buceesaion at pointa as 
nearly as [jossible equidietant from the median line, 
and from the summit or base of the chest. With 
reference to great nicety, the percussion, if made on 
the rib or intercostal space on one side, must be made 
on the rib or intercostal space on the other aide. 
Great nicety of comparison also requires that, if the 
percuaaion be made on one side during the act of 
inspiration, it should he made on the other aide 
during thia act. The signs of dieejiae, however, are 
generally ao well marked, that very close attention 
to theae points ia not necessary. 

5, A series of blowa in rapid succession (5 or 7) ia 
(o be preferred to one or two, in practising percus- 
sion, (lift'erence in intensity, pitch, and quality being 
thereby better appreciated. 



6. Percussion may be maile lightly or forcibly, 
the former being called auperfleial, and the latter 
deep percussion. With light blows the resonance 
coniea from the superficies of the lung, and from 
within a limited area. With forcible blowa the 
resonance is from a greater depth, and u wider space. 
The results of these different modes of practising 
percuaaion may be illustrated within the prsecordia 
in health. Comparing the resonance over the suj.>er- 
ficial cardiac space with tiiat in a corresponding 
situation on the right aide, dulnesa ia more marked 
with light than with forcible blows, the resonance 
from the latter coming from a wider area. On the 
otlicr band, comparing tlie resonance over the deep 
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cardiac space, dulness is more marked with forcible 
than with light blows, owing to the presence of lung 
between the heart and the walls of the chest ; this 
rule is of importance in its application to percussion 
in disease. 

7. Percussion over the anterior portion of the 
chest, the person percussed leaning against a door, a 
board partition, or a lathed wall, gives an increased 
intensity of resonance. It is often useful to resort to 
this procedure in the practice of percussion in health 
and in disease. 



CHAPTER III. 

PERCUSSION IN DISEASE. 

Enumeration of the signs of disease furnished by percussion— Require- 
ments for a practical knowledge of these signs — The distinctive 
characters of, the morbid physical conditions represented by, nnd the 
different diseases into the diagnosis of which enter, these signs, seve- 
rally, to wit, 1. Absence of resonance or flatness; 2. Diminished 
resonance or dulness ; 3. Tympanitic resonance ; 4. Vesiculo-tympanitio 
resonance ; 5. Amphoric resonance ; 6. Cracked metal resonance — 
Sense of resistance felt in the practice of percussion as a morbid 
sign. 

Percussion in disease furnishes signs which rep- 
resent certain of the morbid physical conditions 
incident to the different pulmonary affections ; with 
these physical conditions and their relations to 
pulmonary affections the student is supposed to be 
familiar (yide page 20 et seq.). 

The signs of disease furnished by percussion are 
resolvable into six, namely : 1. Absence of resonance 
or flatness ; 2. Diminished resonance or dulness ; 
3. Tympanitic resonance ; 4. Vesiculo-tyrapanitic 
resonance ; 5. Amphoric resonance ; and 6. Cracked- 
metal resonance. The two last named signs are 
properly varieties of tympanitic resonance, but it is 
most convenient to consider them as distinct signs. 

Knowledge of these six signs suflScient for their 
availability in physical diagnosis requires, ^^r5^, a 
practical acquaintance with the characters which 
distinguish each from the others, as well as from 
the normal resonance; and second^ the significance 
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of each, that is, the morbid physical conditions 
which they severally represent. Under these two 
aspects the signs will now be considered. 

1. Absence of Resonance or Flatness. 

This sign is sufficiently defined by its name. It 
is absence of resonance or sound. Nothing is heard 
but a noise such as may be produced by percussing 
over a solid mass, for example a limb composed of 
muscle and bone, or over a collection of liquid, for 
example the abdomen in hydro-peritoneum or ascites. 
There being no resonance or sound, the sign has no 
characters pertaining to pitch or quality. It may 
be illustrated on the healthy chest by percussing in 
the right infra-mammary region below the line of 
hepatic flatness. 

There are four classes of morbid physical conditions 
giving rise to flatness on percussion, namely, 1st, a 
certain quantity of liquid in the pleural sac, in the 
substance of the lungs, or in pulmonary cavities; 
2d, liquid filling the air vesicles ; 3d, complete 
solidification of lung ; and 4th, a tumor within the 
chest. Flatness on percussion always represents one 
of these morbid physical conditions. 

These conditions are incident to different diseases, 
as follows : — 

1st. Liquid in the pleural cavity is incident to 
pleurisy with eflTusion, empyema, and hydrothorax. 
A collection of liquefied exudation within the lungs 
is incident to phthisis. A collection of pus consti- 
tutes pulmonary abscess, and phthisical cavities, or 
those caused by circumscribed gangrene, may become 
tilled with morbid liquid products. 
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2d. Serous etfuaion into the air vesicles constitutes 
pulmonary cedenia. Liquid blood extravaeated 
characterizes liemordmgic iiifaretus, pneumorrhagia 
or pulmonary apoplexy. Pus infiltrating more or 
lees of the parenchyma may be derived from an 
abscess either within the lung, or elsewhere, for ex- 
ample the liver, and from the pleural cavity in 
empyema, when perforation of lung takea place. 

3d. Solidification of lung occurs in pneumonia 
from an exudation within the air cells ; it is produced 
by condensatiou from compression by liquid or air 
in the pleural sac, the pressure of a tumor, and by 
collapse ; it exists in cases of phthisis, in iuterstitial 
pneumonia, and in carcinomatous infiltration of lung. 

4th. Tumora within the chest are of different kinds, 
for examples, aneurisnis and cancerous growths. 
In proportion to their size they occupy space be- 
longing to the lung, as well as condensing tbe latter 
by pressure. Flatness may also be caused by the en- 
croachment of organs situated below tbo diaphragm 
upon the thoracic space, as in cases of enlargement 
of the iiver and spleen. 

Flatness on percussion in all these conditions ia 
the Eanie. Tiie sign alone does not enable us to 
discriminate the conditions from each other, or to 
determine the existing disease. 

Finding this sign present, tbe particular condition 
and the disease in each case are to be determined by 
the situation of tbe flatness, its extent, the associated 
physical signs furnished by auscultation, together 
witli the other methods of exploration, and by the 
symptomatic events. 
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2. Diminished Resonance or Dulness. 

The resonance on percussion is diminished, or 
there is duhiess, when the solids or liquids within 
the chest are morbidly increased without increase 
in the quantity of air, the increased amount of 
solids or liquids not being sufficient to cause flatness. 
Diminution of air, without increase of either solids 
or liquids, as in collapse of pulmonary lobules, also 
gives rise to dulness. We may formularize the 
physical conditions by saying that they consist in 
an abnormal proportion of solids or liquids over the 
air in the pulmonary vesicles. 

Dulness varies in degree. It may be slight, very 
slight, moderate, considerable, or great. These adjec- 
tives of quantity express sufficiently the variations 
in this regard. The degree of dulness corresponds 
to the amount of the relative disproportion of solids 
or liquids over the air within the chest. 

The pitch of sound is higher than that of the normal 
resonance of the persons percussed. This is invariable ; 
with dulness there is alwaj^s more or less elevation 
of pitch. The quality is altered only in amount; 
there is, of course, less vesicular quality in propor- 
tion as the intensity of the resonance is diminished. 

The characters which distinguish this sign, thus, 
are, lessened intensity of resonance, elevation of 
pitch, and weakened vesicular quality. 

The morbid conditions giving rise to this sign are 
those which, existing in a greater degree, give rise 
to flatness. Morbid products within the pleural sac, 
serum, pus, lymph, if not sufficient to cause flatness, 
give rise to dulness. The sign, therefore, occurs in 
6 
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pleurisy, empyema, and hydrothorax. The same is 
true of pulmonary cedema, hemorrhagic infarctus, 
pneumorrhagic and purulent infiltration of lung. 
Solidification of lung, when not complete, occasions 
dulness ; hence, it is a sign in pneumonia, vesicular 
and interstitial, in phthisis, in condensation of lung 
from compression, in collapse of pulmonary lobules, 
and in carcinomatous infiltration. A tumor within 
the chest, not suflSciently large to cause flatness, 
gives rise to dulness. 

There are, however, some conditions giving rise 
to dulness, w^liich are never suflicient to cause flat- 
ness. Pulmonary congestion limited to a lobe may 
diminish the resonance appreciably. Thus dulness 
may exist in the first stage of pneumonia, before 
solidification from pneumonic exudation has taken 
place. A thin layer of lymph upon the pleural sur- 
faces causes dulness after the liquid eftusion in 
pleurisy has been removed, and after the vesicular 
exudation in pneumonia is absorbed. Dulness may 
also be caused by a considerable accumulation of 
mucus or coagulated blood within the intra-pulmo- 
nary bronchial tubes. 

The particular morbid condition w^hich gives rise 
to dulness cannot be inferred from the characters of 
the sign; the sign only denotes that some one of the 
different conditions exists. The condition which 
exists in each case, and the disease, are to be deter- 
mined by the situation, extent, and degree of dulness, 
taken in connection with the information derived 
from other methods of exploration than percussion, 
together with the history and symptoms. 
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3. Tympanitic Eesonance. 

Resonance is tympanitic whenever it is entirely 
devoid of the vesicular quality ; in other words, any 
resonance which is non-vesicular is tympanitic. The 
leading distinctive character of the preceding sign 
(dulness) relates to intensity, whereas, the leading 
distinctive character of this sign relates to quality. 
Tympanitic resonance derives no distinctive char- 
acter from intensity ; it may be either more or less 
intense than the -resonance of health in the person 
percussed. This point is to be impressed, inasmuch 
as with many the idea of a tympanitic resonance in- 
volves increased intensity of sound ; a resonance, be it 
never so feeble, if it be non- vesicular, is tympanitic. 
If, however, the resonance be quite feeble, it is not 
always easy to determine whether there be or be not 
any appreciable vesicular quality. The term used 
by Stokes, namely, " tympanitic dulness," is properlj^ 
enough applied to a resonance with diminished 
intensity, in which a vesicular quality cannot be 
appreciated. As regards pitch, a tympanitic reso- 
nance is higher than the normal vesicular resonance. 
If there be any exceptions to this rule, they are ex- 
tremely infrequent. The tympanitic resonance over 
different parts of the abdomen is always higher in 
pitch than the resonance over healthy lung. 

The following are the morbid physical conditions 
which give rise to tympanitic resonance: — 

IsL Air in the pleural cavity. It is, therefore, a 
sign of pneumothorax. Frequently, in this affec- 
tion, the tympanitic resonance is more intense than 
the resonance of health, the pitch being more or less 
raised. 
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2il. Pulmomiry cavities containing air. Itoceura 
therefore id cases of pbtljisis. lu this diaeaee the 
tympanitic resonance is limited to a circumscribed 
apace corresponding to the site and size of the cavity, 
whereas, in pneumothorax, it frequently exists over 
a considerable part or the whole of the afl'ected aide 
of the ebest. 

3d. Complete soliditieatioii of the whole or a part 
of the upper lobe of a lung, Tlie tympanitic reso- 
nance, under these circumatanecs,_iiuist be derived 
from the nir in tlie lower part of the trachea anil the 
bronchial tubes exterior to the lungs. This is the 
explanation of the sign in the second stage of pneu- 
monia affecting an upper lobe, and in certain cases 
of phthisis prior to the stage of excavation. Dilata- 
tion of the intra-pulmonary bronchial tubes, with 
Bolidifi cation surrounding them, aa iu some case8 of 
interstitial pncinnonia or cirrhosis of lung, may give 
rise to tympanitic resonance. 

4/A. Conduction of resommce from the stomach or 
colon containing air or gaa, A gastric tympanitic 
resonance ia frequently conducted over a part, and 
sometimes over the whole of the left side of the clieat. 
This ia more likely to occur when the left lung is 
soliditied and rendered thereby a better conductor 
of sound. On the right side less frequently a tym- 
panitic resonance may be conducted upward fi-oni 
the colon to a greater or less extent. 

4, VesicTilO'Tf mpanitio Besonance. 
This name was proposed by the author many 



years ago to denote 
tinclive clmractcrd: 



igii Willi the following dis- 
Tlie resonance increased 
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intensity ; the quality, a combination of the vesicu- 
lar with the tympanitic, and the pitch high in 
proportion as the tympanitic quality predominates 
over the vesicular. 

This sign represents especially one morbid physical 
condition, namely, an abnormal accumulation of air 
in consequence of dilatation of the air vesicles, that 
is, pulmonary or vesicular emphysema. The sign 
also is present in interstitial or interlobular emphy- 
sema. The relation of the sign to these affections 
renders it of great value in physical diagnosis. 

A vesiculo-tympanitic resonance is obtained, when 
the pleural sac is partially filled with liquid, by 
percussing over the lung on the affected side. Al- 
though the pressure of the liquid diminishes the 
volume of the lung, as a rule it yields this sign. 
The resonance is vesiculo-tympanitic above the 
liquid when the latter is sufficient to fill a third, 
a half, or even two-thirds of the intra-thoracic space. 
The sign is also obtained over the upper lobe when 
the lower lobe is solidified in the second stage of 
pneumonia, and over the lower lobe when the upper 
lobe is solidified. 

5. Amphoric Eesonance. 

Resonance is said to be amphoric when it has a 
musical intonation analogous to that produced by 
blowing over the mouth of an empty bottle. An 
amphoric sound is easily illustrated by filliping the 
cheek made tense, the mouth not completely closed 
and the jaws separated, as is done when the sound of 
a liquid flowing from a bottle is imitated. By 
varying the size of the cavity of the mouth, the 

6* 
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jimphorie sound tlnis prod iicoil may be mode to vary 
much in pitch. Tliis illustration exemplifiea the 
mechanism of the sign in diwease. 

The sign represents a pulmonary cavity which ia 
generally phthisiea!. The conditions, aside from the • 
existence of the cavity, ai'e, rigidity of its walls, so 
that they do not collapse, the preaenee, of course, of 
air within the cavity, and free communication with 
the bronchial tubes. These accessory conditions are 
not constant, so that an amjihoric resonance over a 
cavity is sometimes found, and at other times want- 
ing. Directly after having been wanting, it may he 
reproduced if the pmtient expectorate fi'eely. 

When percussion is made with reference to this 
sign, the mouth of the patient should be open, and 
one or two rather forcible blows are better than a 
series of four or six. The amphoric sound may ha 
often distinctly perceived if the ear be brought iuto 
close proximity to the patient's open mouth, when 
the sign is not appreciable otherwise. It may he 
rendered still more distinct by means of the binaural 
stethoscope, the pectoral extremity being close to 
the mouth of the patient. 

As a cavernous sign the amphoric resonance is 
very reliable ; but it does not invariably denote a 
pulmonary cavity. It is obtained in some cases of 
pneumothorax, the pleural space filled with air 
having a cavity which commuiiicjites with the 
bronchial tubes through a perforation of the lung 
situated above the level of the liquid. It is some- 
times ohtained over a soliditicd portion of lung 
situated iu close proximity to a primary hronchua, 
the resonance being derived from the air within the 
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latter. It is occasionally produced by percussing 
over the site of the primary bronchus in the second 
stage of pneumonia affecting an upper lobe. In 
children, owing to the yielding of the costal car- 
tilages, it may even be produced in health over a 
primary bronchus. In all these exceptional in- 
stances, the associated signs and symptoms will 
prevent the error of attributing the sign to a pul- 
monary cavity. 

This sign is properly a variety of tympanitic reso- 
nance. 

6. Cracked-metal Eesonance. 

The name of this sign, expressing an analogy to 
the sound produced by striking a cracked metallic 
vessel, denotes its peculiar character. It may be 
imitated by folding the hands so as to form a cavity 
and striking them upon the knee, in the familiar 
trick of producing in this way a sound as if metal 
coins were between the palms. This illustration, 
also, exemplifies the mechanism of the sign. Like 
the sign last described, the sign is a variety of tym- 
panitic resonance. 

The cracked-metal, like the amphoric, resonance 
represents generally a phthisical cavity. Percussion 
is to be made in the same way as for the production 
of the amphoric resonance, and, like the latter, the 
cracked-metal character is often perceived if the ear 
be brought close to the patient's mouth when other- 
wise it is not appreciable. 

The cracked-metal and the amphoric resonance 
are often associated ; and the statements made with 
respect to the exceptional instances in which the 
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latter is produced, without the existence of a pul- 
monary cavity, will apply equally to the former. 

In addition to the acoustic phenomena produced 
by percussion, with the fingers applied to the chest 
instead of a pleximeter, the percussor can appre- 
ciate an abnormal sense of resistance in certain con- 
ditions of disease. In health, with a somewhat 
forcible percussion, the walls of the chest are felt 
to yield in proportion as the costal cartilages are 
flexible. This yielding is diminished or ceases when 
a collection of liquid in the pleural cavity, or liquid 
in the air vesicles, and solidification of lung, offer a 
mechanical obstacle thereto. An abnormal sense of 
resistance on percussion, thus determinable by com- 
parison of the two sides of the chest, is a sign repre- 
senting some one of the morbid physical conditions 
just named. This properly belongs among the signs 
obtained by palpation. The sign is to be taken in 
connection with other signs in determining the con- 
dition which exists in particular cases. 



CHAPTER IV. 

AUSCULTATION IN HEALTH. 

Importance of the study of the nuscultatory sounds in health — Imme- 
diate and mediate auscultation — Advantages of the binaural stetho- 
Fcope — Rules to be observed in auscultation — Divisions of the study of 
auscultation in health — The normal laryngeal and tracheal respiration 
— The normal vesicular murmur ; its distinctive characters ; and the 
variations in the diflferent regions on the snme side, and in correspond- 
ing regions on the two sides of the chest — The normal vocal resonance 
— The laryngeal and tracheal voice and whisper — The normal thoracic 
vocal resonance nnd fremitus ; the dibtinctive characters of each ; the 
variations in different regions on the same side, and in corresponding 
regions on the two sides of the chest — The normal bronchial whisper, 
with its variations in different regions on the same side, and in corre- 
sponding regions on the two sides of the chest. 

The term auscultation, limited in its application 
to the respiratory system, denotes the act of listen- 
ing to the normal and abnormal sounds produced by 
respiration, voice, and cough. In this and the next 
chapter, the method of exploration thus named will 
be considered in its application to the respiratory 
system ; it will be considered subsequently, as applied 
to sounds relating to the circulator}'' system. 

The study of auscultatory sounds in health is es- 
sential as preparatory for the study of auscultation 
in disease. The student must be familiar with the 
normal sounds before undertaking to become ac- 
quainted with those which represent morbid condi- 
tions. Ample time and attention should be given 
to the study of auscultation in health. The omis- 
sion to do this is a frequent cause of difficulty and 
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want of success in attaining to a satisfactory pro- 
ficiency iu physical diagnoaia. The practical tact 
and skill required in diagnosis may be obtained in 
advance by devoting sufficient study to the healthy 
cheat before entering on the study of the ausculta- 
tory aigiia of diaeaae. Moreover, as will be seen, 
some of the most important morbid signs have their 
analogues in certain normal sounds pertaining to the 
respiratory system. 

Auscultation is either immediate or mediate. It 
is immediate when the ear is applied directly to the 
chest, which may he either denuded or covered with 
acloth or more orleasof theclotiiing. It is mediate 
wlien the sounds are conducted to the ear by means 
of an instrument called a stethoseoiie. The student 
should practise both immediate and mediate ausciil- 
tatioD. The direct application of the ear to the chest 
suffices for diagnosis in many cases of disease ; but 
there are sometimes objections to tliis by the patient 
on the score of delicacy, and by the auscultator on 
the score of the uncleanliness of the person examined. 
There are certain parts of the cheat which can only 
he explored by a stethoscope, and thia instrument 
haa the advantage of circuniacribing the apace 
whence the auscultatory sounds are derived. More- 
over, by means of the stethoscope which is to be 
preferred over the great variety of instruments here- 
tofore in use, the sounds are heard much better than 
by immediate auf^cultation. 

The stethoscope which is to be preferred conducts 
the sounds into both ears, tliat is, it is binaural. In 
thia couaists its great superiority. At the present 
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time what is known as Cammann's stethoscope* 
seems to combine more recommendations than any 
other form of a binaural instrument. The conduc- 
tion into both ears renders the sounds much louder 
and more distinct than when they are heard with 
one ear in either mediate or immediate auscultation. 
Another advantage is, the mind is not distracted by 
sounds entering the ear not employed in ausculta- 
tion. The advantages, however, of Cammann's 
stethoscope are not appreciated until after some 
practice. At first, a humming sound is heard 
which divides the attention and thus obscures the 
intra-thoracic sounds. After a little practice this 
humming sound is not heeded, and it ceases to be 
any obstacle. Many who use the instrument only 
a few times are dissatisfied with it, and discontinue 
its use, when if they had used it longer they would 
not have been willing to dispense with it. The 
author's experience with a large number of classes 
in private instruction has been this : at first, most 
members of a class prefer the ear applied directly to 
the chest ; but, before the course of instruction is 
ended, the binaural stethoscope is so much preferred 
that it is difficult to enforce a fair proportion of 
practice in immediate auscultation. 

Another reason for the fact that this stethoscope 
is not sufficiently appreciated in this country is, 
many of the instruments sold are defectively made. 
Unless proper attention has been paid to all the nice 
points of the stethoscope as devised by Cammann, 
an instrument is worthless. An instrument must be 

» Invented by the late Dr. Cammann, of New York. 
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very good, or it is without auy value. The knobs 
whi«h are to enter the ears moat be of the na;iit 
size ; if they enter too far they occasion pain. The 
curves at the aural extremity must be such that the 
aperture is in the direction of the meatus of the ear. 
The flexible tobea must not be stiff, and their move- 
ments must be noiseless. All the tubes must be mi- 
obstrueted, for it is the air within the tubes which 
chiefly conducts the sounds. In the use of the in- 
strument it should be applied to the chest without 
any intervening clothing.' 

The rules to be observed in the practice of aus- 
cultation, ill heulth and dieciise, may be here intro- 
duced, 

lu anscultatioti, as in percussion, corresixinding 
situations ou the two sides of the cheat are to be 
explored successively, and compared. When the 
stethoscope is used, the pectoral extremity must be 
applied on each side with the same degree of pressure ; 
this is especially essential in the comparison of vocal 
sounds. In immediate auscultation, the ear is to 
be applied with a certain degree of force, and a 
tliin layer of clothing does not interfere materially 
with the perception of auscultatory sounds. The 
ear not applied to the chest may or may not be 
closed by the fiuger in listening to the respiratory 
sounds; it should be closed in listening to the vocal 
sounds, in order to prevent confusion from attention 
to the voice from the patient's mouth. In immediate 
auscultation, whenever practised, the auscultator 
should take a position which will not interfere with 
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the sense of hearing, and not occasion a feeling of 
discomfort. These diflSculties are in the way of 
auscultating with the body bent forward ; the sense 
of hearing is dulled by the gravitation of blood to 
the head, and the position cannot be maintained 
without disconcifort. The person examined, if prac- 
ticable, should be sitting, and the best position for 
the auscultator is that of kneeling on one knee, and 
lowering, if necessary, the body, so that the head 
may be kept upright. These points need not be 
observed if the binaural stethoscope be used. 

When listening to respiratory sounds, it is gene- 
rally desirable that the person examined should 
breathe with somewhat greater force than in ordinary 
breathing; but it is important that the normal 
rhythm of respiration should be unchanged. Persons 
when requested to breathe with increased force are 
apt to err in breathing violently, and sometimes too 
slowly. The readiest mode of obtaining what is 
desired, is for the examiner to illustrate it by his 
own breathing. A complete expiration is impor- 
tant in order to secure a satisfactory inspiration. 
It should, therefore, be made clear, by explanation 
and illustration, that each expiration should be 
finished before the following inspiration. 

The ability to abstract the mind from thoughts 
and other sounds than those to which the attention 
is to be directed, is essential to success in auscul- 
tation. All persons do not possess equally this 
ability, and herein is an explanation in part of the 
fact that all are not alike successful. To develop 
and cultivate by practice the power of concentration, 
is an object which the student should keep in view. 
7 
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Generally, at first, complete stilliieaa in tlie room is 
indispeiistible for the study of auscnltatory sounds; 
with practice, Iiowever, in concentrating the atten- 
tion, this becomes less and less essential. 



The study of auscultation in health embraces the 
following:- 

1. Tiie sonnds produced by respiration as heai'd 
over the larynx and trachea, or the normal laryngeal 
and tracheal respiration. 

2. The sounds heard over the chest in the acta of 
respiration. These sounds, corainj^ chiefly from the 
air-veaicles, constitute what is called the normal 
vesicular murmur. 

3. The resonance, as heard over the chest, and the 
vibration or thrill produced by the loud voice, or the 
normal vocal resonance mid fremifus. 

4. The sounds, as heard over the chest with the 
whispered voice, or, inasmuch as these sounds are 
conducted chiefly by the air in the bronchial tubes, 
the normnl bronchial whisper. 

These four normal signs will be considered in the 
foregoing order. 

Normal Laryn^al and Tracheal BeBpiration. 

For all practical }inr[ioses tlie laryngeal and the 
tracheal respiration may be considered to be identical, 
that is, the shades of difl'erenee between the sounds 
in these two situations are not of importance ii 
regards the application to physical Hiaguoais. The 
laryngeal respiratiou is more readily studied tha 
the tracheal, and, for the study of both, the stetho- 
scope is necessary. 
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Applying the stethoscope over the side of the 
larynx, the person examined breathing with some 
increase of force, but without any alteration in 
rhythm, a sound is heard with each of the two acts 
of respiration. The inspiratory and the expiratory 
sound, studied separately and contrasted with each 
other, have the following characters relating to in- 
tensity, pitch, quality, duration, and rhythm: The 
inspiratory sound is of variable intensity. In ordi- 
nary breathing it varies much in different persons, 
and in different acts of breathing in the same person. 
It is always considerably intense in forced breathing. 
The pitch is high when compared witli the inspira- 
tory sound as heard over the chest. The quality of 
the sound is well defined by the word tubular; the 
sound at once suo^orests a current of air throu2:h a 
tube. The duration of tiie sound is from the begin- 
ning to nearly, not quite, the end of the inspiratory 
act. The characters of the inspiratory sound, thus, 
are more or less intensity, a high pitch, a tubular 
quality, and a duration a little less than that of the 
act of inspiration. 

An expiratory sound is always heard with forced 
breathing. As regards duration, it is as long as, or 
longer than, the sound of inspiration. In general 
it is more intense than the sound of inspiration. The 
pitch is higher than that of the inspiratory sound. 
The quality is the same as that of the inspiratory 
sound, namely, tubular. 

Repeating the characters distinctive of the normal 
laryngeal respiration, they are as follows: The in- 
spiratory sound is of variable intensity, high in 
pitch, and tubular in quality. The expiratory sound 
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18 as long as, or longer than, tlie inspiratory sound ; 
it is liigher in pitch, anil usually more intense. 
Owing to the inspiratory sound not continuing quite 
to the end of the i nspii-atorj act, there is a very short 
interval between the two sounds. In this latter point 
eonsists the only variation between fbe rhythm of 
the acts of breathing and that of the sounds. 

The foregoing eharactei-s should not only be veri- 
fied by the student, but he should heeome so familiar 
with them by practice that it requires no effort of 
the mind to recollect them. It will he seen here- 
after that these characters of the normal laryngeal 
respiration are precisely those which distinguish an 
important morbid physical sign, namely, the bron- 
chial or tubular res iii ration. 



Normal Vesicalar Uurmiir. 
Tiiis in the name usually given to the respiratory 
sounds heard over the ditfereut regions of the chest, 
Tliese sounds should be studied with the ear applied, 
directly to the cliest (imniediute auscultation), as 
well as with the stethoscope. In commencing the 
study, the middle of the anterior surface of the 
chest on the right side, to avoid the sounds of the 
heart, or, still better, the posterior aspect below the 
scapula on either side, should he selected. Tbe 
person examined should breathe somewhat more 
forcibly than in ordinary brejithing, but not vio- 
lently or quickly, nor too slowly, the normal rhythm 
being unchanged. Children are better than adults 
for Ihia study, owing to the greater intensity of the 
iiiurinur in early life. 
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The cliaracters which belong to the inspiratory 
and the expiratory sound in the normal vesicular 
murmur are as follows : The inspiratory sound is of 
variable intensity. There is a wide variation in 
difterent healthy persons. In some persons it is so 
feeble as scarcely to be appreciable even with the 
binaural stethoscope. The pitch of the sound, com- 
pared with the inspiratory sound in the normal 
laryngeal or tracheal respiration, is notably low. 
The quality of the sound is peculiar; no distinct 
idea of the quality can be formed by any comparison. 
The name used to designate the quality is vesicular^ 
this name only denoting that the air vesicles are in 
some Wciy concerned in the production of the sound. 
This vesicular quality must be impressed upon the 
perception and memory by direct observation. The 
duration of the inspiratory sound is from the begin- 
ning to the end of the inspiratory act. 

An expiratory sound is not always, although 
generally, appreciable. It is much less intense than 
the sound of inspiration. It is notably lower in 
pitch than the sound of inspiration. The quality 
of the sound is neither vesicular nor tubular. It 
may be called simply a blowing sound, and may 
be imitated by blowing with the mouth partially 
opened. The duration is much shorter than that of 
the inspiratory sound. 

The characters, thus, which distinguish the normal 
vesicular murmur are, an inspiratory sound variable 
in intensity, low in pitch, and vesicular in quality ; 
an expiratory sound less intense than the inspiratory, 
still lower in pitch, non-vesicular and non-tubular, 
or simply blowing ; the inspiratory sound continu- 

7^ 
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ing from thcibeginning to the eiidoftJie iiispiratory 
act, and tlie expiratory eoiiud beginning with the 
expiratory act but ending before tliia act ia completed, 
its duration, relatively to the iuspimtory sound, 
teing variable, but averaging about a fifth. The 
inspiratory sound continuing to the end of inspira- 
tion, and the expiratory sound beginning with the 
act of expiration, it follows that there is no interval 
between the two soundH. It is to he remarked that 
an interval is not infrequently produced by the per- 
son examined holding the breath after inspiration is 
completed. This variation in the rhythm of the 
acts, of course, praducea a corresponding variation 
in sounds of breathing. 

The student should verify these characters, com- 
pare them with the ebaractei-s of the normal laryn- 
geal respiration, and becomepractically familiar with 
the differential points. He should theu proceed to 
study the normal vesicular murmur in the diflerent 
regions of the chest. The murmur will be found to 
present variations in the dift'erent regions on the 
same aide, and in the corresponding regions on the 
two sides of the chest. The variations, within the 
range of health, in thelatterareesftecially irajiortant 
The following account of the niurniur in the ditferent 
regions embodies the results of a series of recorded 
examinations of heaitby persons. 

Might and Left Infra-clavmdar Segion. — The 
murmur in this region, on either side, differs more 
or less from the murmur as lieard in the alitenor 
regions below, or in the infra-scapular region. The 
vesicular quality in the inspiration is less marked. 
The- pitch is higher. The expiratory sound is longer. 
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less feeble, and higher in pitch. The difference 
between the two sides in this region is especially 
important with reference to diagnosis. The intensity 
of the inspiratory sound is almost invariably greater 
on the left side. Its vesicular quality is more marked, 
and the pitch is lower. Per contra^ the inspiratory 
sound on the right side, in this region, is less intense, 
less vesicular, and higher in pitch than the inspira- 
tory sound on the leftside. In forced breathing the 
intensity of the murmur is increased more on the left 
than on the right side. The expiratory sound is 
sometimes wanting on the left, when it is heard on 
the right side. On the right side, the expiratory 
sound is longer than on the left side. It may be 
prolonged on the right side to nearly or quite the 
length of the inspiratory sound. Sometimes on the 
right side the pitch of the expiratory is higher than 
that of the inspiratory on the same side, and it may 
have a tubular quality. A rare peculiarity is a pro- 
longed, high, tubular expiratory sound on both sides, 
analogous to the laryngeal or tracheal expiration. 
When this is the case, the pitch of the expiratory 
sound is higher on the left than on the right side. 

These several modifications of the respiratory 
murmur in the infra-clavicular region are marked 
in proportion as the sounds are studied near the 
sternum, that is, over the site of the primary bronchi. 
The respiratory murmur in this situation has been 
called the normal bronchial respiration, from its 
resemblance to the morbid sign so named. It may 
be more properly called a vesiculo-tubular, or the 
normal broncho-vesicular respiration, the characters 



'ION IN lIKAt-Tir. 

being tliose of the niorbirl aiga whic^b, unjer tbe 
latter uame, will be di:scribeii lii the next cliajiter. 

In the diagnosis of diseaseg, especially of phthisis, 
due allowance must be made for the points of dis- 
parity which exist normally between the two aides 
of the chest in the infra-elavicular region, Witbout 
a prnctieal knowledge of these points of disparity, 
error in diagnosis can hardly be avoided. 

Right and Jjtfi Scapular Region. — As compared 
with tbe infra-ulavicnlar region, tlie respiratory 
murmur beard over tbe scapula on either side is 
feeble, and the vesicular quality is less marked. 
Tlie inspiratory sound is generally weaker and the 
pitch iiigber on tbe right than on the left side. 
Tbe expiratory sound is more constantly beard on 
the riglit than on the left side. It may be prolonged 
on the right side, and is sometimes bigber in pitch 
tliaii tlie inspiratory sound, Onmpai'ed with tlie 
left side, tbe murmur on tbe right, in this region, 
thus may liave veaiculu-tubulnr or broncbo-vosicu- 
lar chiiracters more or less marked. 

Right and Left Infer-seapular Region. — In tbe 
upper and middle portions of tijis region, tbe normal 
characters are tbe same as in the sterno-elavicnlnr 
portion of infra-clavicular region. Tbe same points 
of disparity between tbe two sides are more or less 
marked here as tbey are anteriorly over tbe site of 
the primary bronchi. 

Right and Left Infra-scapular Region.— T^hc inten- 
sity of the murmur is greater than over the scapular 
region. In most pereons there is no notable dis- 
parity between the two sides ; when a disparity 
exists, thu intensity is greater and tbe jiitcb lower 
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on the left side. A prolonged, high pitched, bron- 
chial expiratory sound is sometimes transmitted 
below the scapula on the right side. 

Right and Left Mammary and Infra-mammary 
Regions. — The inspiratory sound in these regions is 
less intense than in the infra-clavicular region ; the 
vesicular quality is more marked, and the pitch is 
lower. An expiratory sound is often wanting. 

Right and Left Axillary and Infra-axillary Re- 
gions. — Tlie inspiratory sound in these regions is as 
intense as in any portion of the chest. The inten- 
sity is less in the infra-axillary than in the axillary 
region, and the pitch is lower. In some persons the 
murmur on the two sides presents no disparity, but 
in other persons the vesicular quality is somewhat 
more marked and the pitch is lower on the left than 
on the right side. An expiratory sound is oftener 
heard than in the mammary and infra-mammary 



regions. 



Normal Vocal Resonance. 

Laryngeal and Tracheal Voice. — It will prepare 
the student for the appreciation of the distinctive 
characters of the morbid signs pertaining to the voice, 
to study the vocal signs over the larynx and trachea. 
Applying the stethoscope either over the broad sur- 
face of the thyroid cartilage, or just above the 
sternal notch, and requesting the person examined 
to count with a moderate intensity of voice, the 
auscultator perceives a strong resonance with a sen- 
sation of concussion or shock, and a sense of vibra- 
tion, thrill, or fremitus. The voice seems to be con- 
centrated and near the ear. Sometimes the articu- 
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lated words are transmitted sn as to lie heard more or 
less distinctly. The laryugeal or tracheal voice, thus 
(]aryiigo|iliony, traeheophouy), emhracea different 
elements, namely, lat, the vocal resonance ; 2(1, the 
concentration and noarnesa to theear; 3d, the vibra- 
tion, thriJi, or freniitna ; and 4th, the transmission 
of the speecli, the latter cori-espondiiig to i>eeto- 
riloquy. These different elements will be found 
to enter into tiie distinctive characters of morbid 
vocal signs. 

The sounds heard over tlie larynx and trachea 
when words are spoken in a wiiisper Biiiiuld be 
studied, inasmuch aa inijiortaiit morbid signs relate 
to the whispered voice. "Whisiwred words occasion 
little or no shock or thrill, but an intense, high 
pitched, tubular sound, with a seasation aa if a 
current of air were directed into the ear through 
the stethoscope. This sound corresponds to the 
sound of expiration iu laryngeal or tracheal respi- 
ration; the two sounds are, in fact, identical if, as 
is the caae with some exceptions, the jTeraon whisper 
with the expiratory breath. Articulated words are 
transmitted with more or lesa distinctness; corre- 
sponding with the morbid sign called whispering 
pectorilo(|uy. 

Normal Thoracic Vocal Besonavce and Fremitus. — 
The vocal resonance over the cheat is to he studied 
both by means of the stethoscope and by immediate 
auscultation. When the latter ia employed, the ear 
not applied to the chest should be elused, in order to 
exclude the entrance of sound from the mouth of 
tlie jierson examined. When the stethoscope is em- 
ployed, care must be taken, in making a coni[iari8oii 
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between the two sides of the chest, or between dif- 
ferent regions on the same side, that the pectoral 
extremity of the instrument be pressed with an equal 
amount of force against the chest. The intensity 
with which the vocal resonance is transmitted, is 
much affected by the degree of pressure with the 
stethoscope. 

The situations in which the student should com- 
mence the study of the normal vocal resonance are 
those selected for beginning the study of the normal 
vesicular murmur, namely, the middle of the ante- 
rior aspect of the chest on the right side, and below 
the scapula behind. 

With the stethoscope or the ear directly applied 
in the situations just named, the person examined 
should be requested to count one, two, three, in a 
uniform tone, and with moderate force. The ex- 
aminer should himself pronounce these numerals, in 
order to show the manner of counting. This is far 
better than asking a question and studying the reso- 
nance during the answer of the person examined. 
The objection to the latter mode is, the attention of 
the examiner is divided between the characters of 
the thoracic resonance and the idea conveyed by the 
answer. The characters of the vocal resonance in 
these situations are as follows: — 

The voice is heard with an intensity which varies 
very much in different persons; in some the reso- 
nance is feeble, and it may be almost inappreciable, 
while in others it is quite intense. The intensity 
depends greatly on the loudness and lownessin pitch 
of the voice of the person examined. The resonance 
is notably weaker in women than in men. It is 
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rarely attended with a sense of concussion or shock. 
It is ditfiised; that is, it does not seem to be concen- 
trated, like the tracheal or laryngeal vocal resonance. 
It evidently cornea from a certain distance; that is, 
the sound does not seem to be near the ear. This 
latter character is distinctly appreciable, and is 
highly distinctive of the normal resonance as com- 
pared with a morbid vocal sign (bronchophony), 
TLe resonance is accompauied by a sense of vibra- 
tion, thrill, or fremitus, the intensity of which, like 
the resonance, varies much in difterent peraons. 
This fremitus is properly not an acoustic but a tac- 
tile sign. The iiormal vocal fremitus, together with 
its abnormal modifications, belongs to the method 
of physical exploration called palpation. It is, how- 
ever, appreciated by the ear as well as by the touch, 
and may he studied in the practice of auscultation. 
The studeut should practically distinguish from each 
other, and study separately, the vocal resonance and 
vocal fremitus. 

From the foregoing character the normal vocal 
reaonatice may be defined as, diffused, distant, vari- 
able in intensity, and accompanied with more or less 
vibration, thrill, or fremitus. 

Having become practically familiar with these 
characters of tlie normal vocal resonance in the 
situations in which they are first to be studied, the 
next object of study relates to the normal variations 
ill the different regions on the same side of the chest, 
and in corresponding regions on the two sides. In 
giving an account of these variations, based on a 
series of recorded examinatiou.'i in healthy persons, 
t!ie ditt'orent regions will be considered iu tho same 
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order as In the study of the variations of the respi- 
ratory sounds {vide p. 78 et seq.\ 

Infra-^tlavicular Hegion, — Tlie vocal resonance in 
this region on either side is more intense than in the 
anterior regions below, the intensity, however, in 
different persons being very variable; irrespective 
of intensity, it is less diffused, nearer the ear, and 
the pitch is somewhat higher. These latter varia- 
tions are marked chiefly in the sterno-clavicular 
extremity of the region, that is, over the site of 
the primary bronchi. In some persons the concen- 
tration, nearness to the ear and elevation of pitch, 
especially on the right side, are such as to approxi- 
mate the normal resonance to the morbid siscn called 
bronchophony. The characters of this sign will be 
considered in the next chapter; but it is important 
to know that exceptionally these characters may be, 
in a measure, illustrated in health in the infra-clavi- 
cular region. The resonance might then be termed 
normal bronchophony. 

A comparison of the resonance in the region on 
the right and on the left side always shows a dis- 
parity. The resonance on the right side is invariably 
greater. The degree of difference between the two 
sides varies in different persons. The resonance may 
be more or less marked on the right and nearly want- 
ing on the left side. Allowance is to be made for 
the points of normal disparity between the two sides 
in the diagnosis of disease; hence the student must 
become practically familiar with them. 

The vocal vibration or fremitus varies fully as 
much as the vocal resonance in different persons. 
Its intensity is not always proportionate to that of 
8 
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the reaoiiiitice; tliiit is, the resonance may be com- 
imrutively weiik when the fremitus is strong, Mud 
vice uersij. The tVeinitna, like tlie resonance, is always 
greater on the right than on the left side, the dispa- 
rity, like that of the resonauee, varying considerably 
in diftereiit pereons. 

S'Mpular Region. — The resonance in this region is 
llotaljly leas intense than in the iufra-clavicular re- 
gion. It is also more ditfased and distant. The 
intensity is always greater on the right side. These 
BtulementB are alike a]n>liciible to tha vocal fremitus. 

Iiikr-stHtpular Region. — The intensity of the reao- 
uancti lici'e is nearly or quite as great as in the sternu- 
cliivicular extremity of the infra-clavieular region. 
The resonance lias in some persons in this region 
the cliariictei-s of bronchophony. The intensity is 
always greater on the right side. The fremitus is 
more or Ivss marked, and always more marked ou 
the right than on the left side. 

Infra-scapular Region. — As a rule the resonance in 
this Kgion is stronger than over the scapula. It is 
always ehantcterized i>y diffusion and distance. Aa 
in III! the regions it varies much iu different jiiersons, 
aud is stronger on the right than nn the k-ft side. 
These statements are also applicable lo fremitus. 

JUammttn/ and Iuj'ni-main»uirjf Rfgions. — Tbe re- 
sonance is uolably loss thtiu at the summit of the 
clt«8l, Tb« v^nictera of broitchoph'tny are never 
pr«««uL llie tuteu^ljr is greater ou the right side. 
lliftnnn ts true of fmuitus. 

Anttny vtd Jit/tv axillary JieguMf. — The r»0- 
■ance in these (v^ioiis, and especially in the axillary 
nglou, is greater tUuu ov>.t thu uiaiumary ai»l iuCm- 
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iiianinmry regions. It is, of course, stmnger on the 
right side. The eharactei's, aa contrasted witVi those 
of broiichoyihony, namely, distance and ditt'nsion, are 
marked. Fremitus is more or less marked, and, of 
course, more marked on the right than on the left 
side. 

Normal BroncMal Whisper. 

I'rior to the publication nf tlic author's work on 
the "Physical Exploration of the Chest" in 1856, 
signs in health and disease relating to the whispered 
voice had received but little attention. In that 
work, and more fully in the second edition, pub- 
lished in 1866, a series of signs accompanying whis- 
pered words were described and named. As a point 
of departure for the study of the morbid signs thus 
obtained, of course, the signs in health must first be 
studied. The sounds which are heard over different 
parts of the chest in health I have embraced under 
the name, the normal bronchial whisper. The per- 
tinency of this name is derived from the fact that 
the conduction of the sound produced by the whis- 
pered voiee must be chieily hy the air contained in 
the bronchial tubes. The sound heard over the 
trachea and larynx may be distinguished as the 
laryngeal or tracheal whisper, the characters- of 
which have been already stated {vide page 82). 

It will facilitate the study of the normal bronchial 
whisper, as well as of the morbid signs, to consider 
that the character of the sounds produced with the 
whispered voice, are identical with those produced 
by the act of expiration, in all respects, save inten- 
sity. Whispereil woi-ds arc produced, as a rule, by 
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an act of exjiiration, tlje sounds being more intenee 
generally tliau those wliich acconipauy even forced 
breathing. Curiously enough, there are exceptions 
to this rule. Some persons insist upon whisfwriug 
with the act of inspiration, and there are some per- 
BOI18 who have never acquired the ability to wliiaper. 
It will be at once evident that the pitch and (|uality 
of sounds produced by whispered words with the 
act of expiration, must be the same as those of the 
Bounds of expiration in breathing. 

Selecting for beginning the study of the normal 
bronchial whisper the same situations as in com- 
mencing the study of tlie normal respiratory mur- 
mur, and the normal voenl resonance, namely, the 
middle of tlie chest in front, on the right side, 
and the infra- scapular region behind, with the whis- 
pered voice in these situations is heard, in most 
persons, a feeble, low-pitched, blowing sound, these 
charactei-8 corresponding to those of the expiratory 
sound in forced breathing. The normal bronchial 
whisper in these situations is not in all persons ap- 
preciable. 

In the infni-elaviculur region, the bronchial 
whisper is heard, with variable intensity, in moat 
persons. It ia somewhat higlier in pitch than the 
whisjier below this region. It is louder and higher 
in the sterno-clavicular than in the acromial ex- 
tremity. In the former situation it has not infre- 
qnentiy a tubular quality. It is louder on the right 
than on the left side of the chest. It is sometimeE 
heard on the riglit when it is inappreciable on the 
left side. When heard on both sides the pitch of the 
( higher on the left than on the right aide. 
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It Will be observed that these variations correspond 
to those of the sound with expiration in the infra- 
clavicular region {vide page 79). Occasionally whis- 
pered words are partly transmitted, constituting in- 
complete whispering pectoriloquy. 

In the scapular region the bronchial whisper is 
not infrequently wanting. It may be present on 
the right and not on the left side, and, if present on 
both sides, it is always louder on the right side. 

In the inter-scapular region, as a rule, it is nearly 
or quite as marked as over the site of the primary 
bronchi in front. The pitch is more or less high, 
and has a tubular quality. It is louder on the right 
and higher in pitch on the left side, and in this 
situation there may be incomplete pectoriloquy. 

In the infra-scapular region, it is not infrequently 
wanting. When present, it is generally feeble, the 
pitch being low and the quality non-tubular or blow- 
ing. It is oftener wanting on the left than on the 
right side, and, if present on both sides, it is louder 
on the right side. 

In the mammary and infra-mammary regions it is 
not infrequently wanting, and the statements just 
made with reference to the infra-scapular region are 
alike applicable to these, as also, to the axillary and 
infra-axillary regions. 
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AUSCULTATION IN DISEASE. 



reopitiit 


rj8«on,la: 


-Inoreased 


TBf 


culnr 


murrour-DI 


iar mn 


rinur— Sopp 


enei rusp 


mt 


nry B 


und— Brooob 


r.Bpirnt 


on— Bronch 


o-VMiDuInc 




pir.it. 




BroDch 


.cmerDDDB 


espimtitin 


-A 


npho 


ic r«pirati..n 


■pimCio 


_Prolo»ge 


[1 elplratio 




nterr 




lionB r 


spirnlory sr. 


undi or ra 


es 


—La 


,ne.ul and 


Uolat b 


ronoblnl ri> 




fln 


na 


tnibcrepilaQ 


cropitMl role-Ciiy 


rnouB or g 


'gl 


ngrn 


e— Plenrnl 1, 


Ulliu ti 


akliDg and 


pIoBhing. 






innta rnlcB— 


of dine 






Th 






—loo™ 






ued 


roDChiol wbi 


WhispUT 


— Pectoriloq 
vooal reson 


,_Amt,ho 
noe— Dim! 


ish 


d an 


r e«bo-I>iin 
J snppreasod 


Metalllo 


tinkling. 


igoa obUin 


fldbjacl 


ofoougbing 



t — Vb Bipolar 01 



The importance of becoming perfectly familiar 
with the aigriB of health before entering upon the 
study of morbid signs, cannot be too etroiigly en- 
forced. The auscultatory signs of disease, which are 
to be considered in this chapter, should not be 
studied until the student has made himself complete 
master of all the characters belonging to the normal 
signs obtained by auscultation. 

Auscultation in disease embraces the signs pro- 
duced by respiration, by the voice, and by acts of 
coughing. The respiratory signs will be lirst con- 
sidered. 

The ReBpiratory Signs of Disease. 

The signs produced by respiratifm may bo flat 



follows: 1st. Tho 



which are abnormal 



niodifieatioiia of tlie normal reapimtory soiincls. 2d. 
Those -which liiive no analogues in liealtli, being 
entirely new or adventitious sounds. The hitter are 
embraced under the name rales. 

AbnonnEil Uodificatioas of the Normal Respiratory Sounds. 

Ill order to appreciate the distinctive characters of 
the signs embraced in this class, the cJiaracters which 
distinguish the norma! vesicular murmur must be 
kept in mind. The abnornial modilicatioaa which 
characterize these morbid signs relate to intensity, 
pitch, and quality of sound, together with certain 
alterations in rhythm. Eleven distinct modifications 
or signs are included under this heading, namely: 
1. Increased vesicular murmur ; 2. Diminished 
vesicular murmur; 3. Suppression of respiratory 
sound; 4. Bronchial or tubular respiration; 6. 
Broncho-vesicular respiration ; 6. Cavernous respi- 
ration ; 7, Broncho-cave mous respiratiou ; 8. Am- 
phorio respiration ; 9. Shortened inspiration ; 10. 
Prolonged expiration ; and, 11. Interrupted inspi- 
ration or expiration. 

These signs are to he studied, first, with reference 
to their distinctive characters severally, each being 
contrasted, as resj>ects these characters, with the 
other morbid respiratory signs as well as with the 
normal vesicular murmur; and, second, with refer- 
ence to the morbid physical conditions which they 
represent, that is, the diagnostic significance which 
belongs to each. 

Increased Vesicular Murmur. — This sign lias but 
a single distinctive character, namely, increase of 
intensity. The murmur is abnormally loud, the 
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characters of the normal vesicular mnriiiur being in 
other respecta not materialiy changed, tliat is, the 
pitiili ia low and the quality veaicnlar as in health. 
Now, it has been seen {vide page 77) that the inten- 
sity of the healthy murmur varies much in different 
persons; there is no ideal standard of uornial inten- 
sity by reference to which an abnormal increase is 
to be delermined. Yet, the increase under certain 
conditions of disease is such that the fact is suffi- 
ciently evident. It occurs on the healthy side of 
the chest when the respiratory function on the other 
side is annulled or much compromised by disease. 
This takes place in eases of pleurisy with large ett'u- 
sion, pneumonia, especially if more than one lobe be 
affected, obstruction of one of the primary bronchi, 
and pneumothorax. The Bign does not possesa 
great diagnostic importance, inasmuch as the nature 
and extent of the disease are determined by the 
signs obtained on the affected side. 

Tlie sign has been called supplmnentary s\.ui\ puerile 
respiration. 

If the murmur be much intensified, it may possibly 
be mistaken for other morbid signs, namely, bronchial 
or broncho- vesicular respiration. This error, how- 
ever, can never be made if the distinctive charaotere 
of these signs relating to pitch and quality have 
been correctly studied. 

Diminished Vesicular Mwmui: — The intensity of 
the vesicular murmur may be on the one hand di- 
minished, when it is evident that in other respects 
there is no material change, and the murmur, on the 
other hand, may become so feeble that characters 
aside from the intensity are not determinable. From 
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the latter fact it tbllows tliat tlie niiirnmr must 
sometimea be coiisidereil as only weakened, wlieii, 
were the (liniiiiiahed inteiieity not as great, morbid 
changes in pitch and quality might he appreciable. 

The murmur is more or leas weakened in caaea of 
dilatation of the air cells, or vesicular emphyaerua, 
the sign, in these cases, being often accompanied hy 
changes in rhythm, namely, a shortened inspiration 
and a prolonged expiration. Simple weakness of 
the murmur may also be incident to partial blocking 
of the air vesiclea with blood or scrum in cases of 
jmlmonary extravasation and cedcnja. A deficient 
expansion of the cheat, either on one aide or on both 
sidea, oecaaiona weakness of the respiratory murmur. 
Deficient expansion of one side, or of both sidea, may 
be caused by paralysis, bi-lateral, or unilateral, of 
the eoetal musclea, A similar effect ia cnuaed hy 
paralysis of the diaphrngm. The incomplete descent 
of the diaphragm from pain, as in peritonitis, or 
from mechanical obstacles as in peritoneal dropay, 
pregnancy, and abdominal tumors, weakens the res- 
jjiratory murnmr, the increased action of the costal 
muscles not being fully compenaatory. Unilateral 
deficiency of expansion of the chest is caused by pain 
in intercostal neuralgia, pleurodynia, acute pleurisy, 
and ptieuraonia ; it ia also caused by the presence of 
a stratum of liquid, air, or a thick layer of lymph 
between the lung and the chest-wall in pleurisy, 
hydrothorax and pneumothorax. Swelling of the 
bronchial mucous membrane in bronchitis affecting 
the larger tubes, must diminish somewhat the in- 
tensity of the murmur. In primary bronchitis, the 
murmur is diminished on both sides. In bronchitis 
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aftectiiig the snmller tulies, the murmur is greiitly 
diminished, if not suppressed, on hoth sides. In- 
complete obstruction of bronehial tubes from the 
presence of mucus, serum, blood, or pus, has this 
efl'ect over an area corresponding to the size of the 
tubes obatrueted. Spaam of the bronchial muscular 
fibres in paroxyems of aetlima, diininishee, if it doea 
not suppress, nmrmuron both sides. Another cause 
of diminution, unilateral, or within a limited space 
on one side, is the pressure of a tumor on bronchial 
tubes, as in cases of aneurism. A permanent con- 
traction or stricture of bronchial tubes is another 
cause. Not infrequently the pressure of an aneu- 
rismal tumor or an enlarged bronchial gland on a 
primary bronchus, occasions notable weakness of the 
murmur over the whole of one side; and the pi"es- 
sure of a tumor on the trachea weakens the murmur, 
more or less, on both sides. A foreign body in one of 
the primary bronchi weakens it on one side. Dimi- 
nution of the calibre of the trachea or larynx from 
morbid growths, the presence of foreign bodies, 
fibrinous exudation, accumulations of mucus, sub- 
mucous iniiltration, spasm of the laryngeal muscles, 
and swelling of the mucous membrane, weakens, in 
proportion to the amount of obstruction, the mur- 
mur on both sides without any material change in 
its quality and pitch. 

"Weakened nmrmur at the summit of the cheat, 
without other appreciable abnormal characters, oc- 
curs in some cases of phthisis, due to obstructed 
bronchial tubes from coexisting circumscribed bron- 
chitis, or to deficient superior costal movomenta of 
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the chest, as well as to the presence of exudation in 
air vesicles. 

Diminished intensity of the vesicular murmur is 
thus seen to be a respiratory sign entering into the 
diagnosis of a considerable number of diseases, 
namely, emphysema, paralysis aftecting the. respira- 
tory muscles, asthma, abdominal affections interfer- 
ing with the diaphragmatic movements, intercostal 
neuralgia, pleurodynia, pneumothorax, acute pleu- 
risy, pneumonia, hydrothorax, bronchitis, asthma, 
aneurismal and other tumours, permanent constric- 
tion or stricture of broncliial tubes, laryngitis, oedema 
of the glottis, spasm of the glottis, the various lesions 
which occasion obstruction of the larynx or trachea, 
and phthisis. 

In determining a slight abnormal weakness of the 
respiratory murmur at the summit of the chest on 
the right side, the normal disparity between the 
two sides in this situation is to be borne in mind. 
The vesicular murmur is normally less intense on 
the right than on the left side. 

This sign occurring in so man}^ diseases, it is ob- 
vious that, taken alone, that is, independently of 
other signs, it has not any special diagnostic signifi- 
cance. It is, however, often of value in diagnosis, 
when taken in connection with other signs. It is 
chiefly useful when it exists either over the whole 
or in a part of the chest on one side. 

Suppressed Respiratory Sound, — This sign is easily 
defined, namely, absence of all respiratory sound, as 
the name signifies. It cannot, of course, have any 
characters relating to intensity, pitch, and quality. 

Suppression of respiratory sound represents the 
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Banio phyaieal eoiuUtiona as diiuniialied vesicular 
murmur; the jiliysicftf coniiititma represented by the 
latter sign, existing in a greater degree, nccaaion ab- 
sence of nil sound. It suffices, therefore, to recapitu- 
late the various eonditioua niid diseases in connection 
with which the miipmur may either be diminished 
or auppresaed. Suppression over portions of the 
chest may be due to dilatation of the air-cells in 
cases of empyema. It occurs from the exclusion of 
air from the vesicles by the presence of blood and 
serum in cases of pulmonary extravasation and 
cedoma. Respiratory sound is sometimes wanting 
over lung solidified in cases of pneumonia and 
phthisis. Paralysis of the muscles concerned in 
respiration may possibly involve feebleness of the 
respiratory acts sufficiently to render the murmur 
inappreciable^ In intercostal neuralgia, pleurodynia, 
acute pleurisy, and pneumonia, the movements of 
the affected side may be so much restricted as to 
abolish the murmur. In pleurisy with much effu- 
sion, empyema, liydrothorax, pneumothorax, the 
murmur is suppressed overeitlier apart or the whole 
of the afl'ected side, the extent of the suppression 
corresponding to the quantity of serum, pus, or air 
within the pleural cavity. Swelling of the mucous 
membrane in cases of bronchitis affecting the larger 
bronchial tubes is never sufficient to suppress the 
murmur, but plugging of more or less of the tubes 
■with mucus or other morbid products may have this 
effect. In cases of bronchitis, the murmur is some- 
times found to have disapjieared over a certain area, 
and to return after an act of expectoration. In 
bronchitis affecting the einallcr tubes, suppression of 
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the murmur is not infrequent. It occurs from spasm 
of the bronchial muscular fibres in cases of asthma. 
The pressure of a tumour, morbid growths, or de- 
posits upon bronchi within the lungs, may abolish 
respiratory aounJ over a portion of the chest, and 
permanent stricture or obliteration' of bronchial 
tubes have this effect. Respiratory sound may be 
suppressed over the whole of one side from the 
procure of an aneurismal or some other tumour 
upon one of the primary bronchi. If the tumour 
press upon the trachen, the obstruction may be suffi- 
cient to suppress the murmur on both sides. A 
foreign body lodged in a primary bronehns maysup- 
press the murmur on one side, and, lodged iu the 
larynx op trachea, the murmur may be suppressed on 
both sides. The different affections of the larynx 
and trachea which, in proportion to the amount of 
obstruction, weaken the murmur, may render it in- 
appreciable. 

Bronchial or Tubular Respiration. — Tiie analogue 
of this sign is the normal laryngeal or tracheal respi- 
ration {vide page 74). The characters which distin- 
guish the l«tter normal sign from the normal vesicu- 
lar murmur, are those which are distinctive of the 
bronchial or tubular respiration. These characters, 
relating to the inspiratory and the expiratory sound, 
are as follows; The inspiratory sound is of variable 
intensity. Intensity does not enter into the distinc- 
tive characters of this sign ; the sound may be either 
louder or weaker than the inspiratory sound in 
health. The pitch of the inspiratory sound is high. 
The quality is expressed by the term tubular; it ia 
like the sound produced by blowing through a tube, 
9 
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this quality taking tlie place of that expressed by 
tlie term vesicular in the normal rusjiiration. The 
expiratory Bountl ia prolonged; it ia as long aa, or 
longer than, the sound of expiration, and is nsuiiily 
louder. The pitch is still higher than tliat of the 
inspiratory sound. The quality, like that of the in- 
spiratory sound, is tuljular, this quality taking the 
place of the simple blowing quality of the expira- 
tory sound in tlie normal vesicular murmur. With 
the normal rhythm of the respiratory acts, there ia 
a very brief interval between the sounds of inspira- 
tion and expiration, due to the fact that the inspira- 
tory sound ends a little before the end of the inspi- 
ratory act. 

The morbid physical condition represented by tlna 
important sign is either complete or considerable 
Bolidificatiou of lung. Whenever the chest is aus- 
cultated over lung solidified, if there be not absence 
of respiratory sound, the sound is tubular. This 
signiiicance rendera the sign of diagnostic value in 
the diseases which involve solidification. The sigu 
per se denotes simply this morbid physical condi- 
tion; the particular disease which exists ia ascer- 
tained by means of the associated signs and the 
symptoms. 

Solidification of lung is incident to several diti'er- 
ent diseases. In lobar or vesicular pneumonia, it 
is due to a fibrinous exudation within the air veai- 
clea. In phthisis it is caused by an exudation in 
the same situation. In chronic or fibroid pneu- 
monia the lung is solidified by an interstitial 
growth. The compression of lung from cither pleu- 
ritic eliusion, an accuiuulatiuu of air in the pleuml 



eavity, or the fireasure of a tumor, causes solulili- 
eatioii by condensation. Collapse of pulmonary 
lobulea also solidilieB by condensation. Coagula- 
tion of blood within the air vesicles (liemorrliagic 
infiirctufl), and cancerous infiltration or growth, HPe 
other causes of Boltdification. In these different 
affections, if the solidification be complete or con- 
siderable, this sign is usually present ; it is always 
present if there be not suppression of respiratory 
sound. 

It is sometimes the case that either the inspira- 
toiy or the expiratory sound is wanting. The 
charactera of the sign suffice for its recognition if 
either the inspiratory or the expiratory sound be 
alone present ; the pitch and the quality are distinc- 
tive. Both sounds are often so intense that they 
are diffused more or less without the limits of 
the solidified portion of lung. The expiratory 
sound, being more iutenso than the inspiratory, is 
trauamitted further than the latter. This explains 
the conjunction sometimes of a vesicular inspiration 
with a tubular expiration ; and a cavernous inspira- 
tion may be conjoined with a tubular expiration, 
showing the proximity of solidified lung in the 
former case to healthy lung, and, in tlie latter case, 
to a pulmonary cavity. 

The sound may seem near the ear or to come from 
a certain distance. The latter is appreciable in some 
cases of large pleuritic effusion ; the tubular respira- 
tion is more or less distant, and it is sometimes diffused 
over the whole of the side which is filled with liquid. 

Broiicho-vesievlnr Hespiration.— This name was 
introduced by me in 185f) to denote tlie combination, ' 
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ill varyhig pmpoftioti3, of the ehariiotera of Uie 
bronchial or tubultir, nnd of the normal vesicular 
respiration. The name expreasea such a combination. 

The sign represents tlie different degrees of Bolidi- 
fication of lung, between an amount 80 slight aa to 
occasion only the smallest appreciable uioilification of 
the respiratory sound, and uii amount so great as to 
approximate closely to the degree giving rise to 
bronchial or tubular respiration. lu other words, 
all the gnidationsof respiratory modifications, caused 
by inuorujilete or an incousiderablo solidification, 
which fail short of broucbial or tubular respiration, 
are embraced under the name broncbo-vesieular. 
The gradations correspond to the amount of solidi- 
fication, that is, tbey show the solidificatiou to be 
either very slight, slight, moderate, or nearly suffi- 
cient to be cousidered as considerable or eomidete. 
The sign is therefore important as evidence, first, of 
tbe existence of solidification, and second, of the 
degree of solidification. 

Amilyziiig this sign, the moat distinctive feature 
is tbe combination of the vesicular and tbe tubular 
quality in the inspiratory sound. Tliese two quali- 
ties may be combined in variable proportions. The 
pitch of the sound is raised in proportion as the 
tubular predominates over tbe vesicular quality. 
The expiratory sound is more or less prolonged, 
tubular in quality, and the pitch is raised. The 
prolongation of tbis sound, its tubular quality, and 
the highness of pitch, are proportionate to the pre- 
dominance of tlie tubular over the vesicular quality 
in the inspiratory sound. If the solidification of 
lung be slight, the charac-tci's of the normal vesiculiir 
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reapiriition predominate; that is, tlie inspiratory 
sound has but a small proportion of the tubular 
quaiitj, and ia but little raised in pitch, the expira- 
tory sound being not much prolonged, its tubularity 
not marked, the pitch not liigh. If, on the other 
hand, the solidification of lung be almost enough to 
give a bronchial respiration, the insjiiratory sound 
has only a little vesicular q^uality, the tubular quality 
predominating, the pitch proportionately I'aised; 
and the expiratory sonnd ia prolonged, tuhulai", and 
high, nearly to the same extent as in the bronthial 
respiration. The leas the solidification the more the 
characters of the normal vesicular predominate over 
those of the brnnchial respiration, and, per co7itra, 
the greater the solidification the more the characters 
of the bronchial predominate over those of the nor- 
mal vesicular respiration. Daily auscultation in a 
case of lobar pneumonia during the stage of resolu- 
tion aflbrds an opportunity to study all the grada- 
tions of this sign. After resolution has made some 
progress, the inspiratory sound is no longer purely 
tubular, but the ear appreciates a little admixture 
of tlie vesicular quality and the pitch is slightly low- 
ered. As the resolution goes on, the vesicular quality 
increases, the jjitcli is correspondingly lowered, until, 
at length, no tubularity remains, and the pitch be- 
comes normal. Meanwhile, as the vesiculur quality 
increases in the inspiratory sound, the expiratory 
sound is less and less prolonged, high and tubular, 
until it becomes, as in health, short, low, and blowing. 
The broncho-vesicular respiration ia an important 
diagnostic sign in all the affections which involve 
partial solidification of lung. In lobar pneumonia, 
9* 
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as just Btatcd, it denotes the progress made froin 
day to day iu resolution. It is found also in an 
earlier stage, before the eolidiflcation is sufficient 
to give rise to a purely bronchial respiration. It is 
a valuable sign in phthisis, affording evidence, not 
only of the feet of solidification, but of ita degree 
and extent. The sign enters into the diagnosie of 
interstititil pneumonia, hemorrhagic infarctua, con- 
densation of lung from the pressure of either liquid, 
air, or a tumor, and from col]a]^)se of pulmonary 
lobules. It may be stated, with respect to this sign, 
that it is always preaout, if the lung be partially 
solidified, provided there be not either suppression 
of respiratory sound, or such a degree of feebleness 
that the distinctive characters are undeterminable. 
As with the bronchial respiration, so with the 
broHcho-vcelcular, cither the inspiratory or the ex- 
piratory sound may be wanting. The characters 
of the sign are then to be determined as they are 
manifested in the sound which is present, namely, 
the combination of the vesicular and the tubular 
quality, with more or leas elevation of pitch, if only 
an inspiratory sound he heard, and the amount of 
prolongation, tubularity, and elevation of pitch, if 
there be only an expiratory sound. 

In determining the ]>resenee of this morbid sign, 
at the summit of the cheat on the right side, it is 
to be borne in mind that the respiratory murmur 
on this side has, in health, as compared with tlie 
respiratory murmur at the summit on the left side, 
more or leas of the characters of the broncho-vesicu- 
lar respiration (vide Normal Broncho-vesicular Respi- 
mtion, page 79), 
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Cavernous Respiration. — The modifications which 
constitute the distinctive characters of this sign, 
are produced by the entrance of air into a cavity 
with the act of inspiration, and its exit from the 
cavity with the act of expiration. This passage of 
air into and from a cavity can only take place 
where the walls of the cavity collapse more or less 
in expiration and expand in inspiration. Pulmo- 
nary cavities occur chiefly in cases of phthisis. 
They occur, but with comparative infrequency, as 
a result of circumscribed abscess and gangrene of 
lung. 

A well-marked cavernous respiration has charac- 
ters which are highly distinctive when this sign is 
contrasted, on the one hand, with either the bronchial 
or broncho- vesicular respiration, and, on the other 
hand, with the normal vesicular murmur. These 
distinctive characters relate both to the inspiratory 
and the expiratory sound. The inspiratory sound 
is neither vQsicular nor tubular in quality, and the 
pitch is low as compared with the bronchial respi- 
ration. As regards quality, we may say of it, as of 
the expirator}'^ sound in the normal vesicular respi- 
ration, it is simply a blowing sound. The expira- 
tory sound has the same quality as the inspiratory, 
and it is lower in pitch. Its duration is variable. 
The intensity of both the inspiratory and the expi- 
ratory sound varies ; intensity does not enter into 
the distinctive characters of this sign more than 
into those of the bronchial and the broncho-vesi- 
cular respiration. These distinctive characters of 
the cavernous respiration, as regards pitch and 
quality, especially of the expiratory sound, were 
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first pointed out by lue in 1852.' Prior to this date 
the bronchial and the caveniouB reapirtitinn were 
considered as having identical characters, or, at all 
events, as not distinguishable from each other, 
"With a practical knowledge of the foregoing char- 
acters distinctive of the cavernous respiration, 
there is no difficulty in discriminating this sign 
from the bronchial respiration. Tlio sign is more 
likely to be confounded with the normal vesicnlar 
murmur, inasmuch as it dift'ers from the latter only 
in the absence, in the inspiratory sound, of the vesi- 
cular quality. Against this error the student is to 
be cautioned. It is most likely to be made when 
the inspiratory sound is much weakened, and, con- 
sequently, the vesicular quality is less distinctly 
appreciable than when the sound is more or less 
intense. 

A cavernous respiration hs limited to a space 
more or less circumscribed, the area corresponding 
to the site and the size of the cavity.. Occurring, 
for the most part, in cases of phthisis, it is much 
oftener found at the summit than elsewhere over 
the chest. It is not constantly found where there 
is a cavity with flaccid walls. It may be temiio- 
rarily suppressed by the presence of liquid within 
the cavity, and by obstruction of the orifices com- 
municating with bronchial tubes, or of the latter. 
It may be wanting at one moment, and an act of 
expectoration may cause it to reappear. Hence, 
absence of cavity cannot bo predicated on the 

' PriKeEssoy oil VariationBof Pileli in (he Sounds obtained by 
Percussion and Auscullaiion. Tninsaclious of the American 
Medical Association, 1802. 
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absence of tlic sign at a single examination. More- 
over, it' a cavity he not situated near tlie pulmonary 
snperfieeB, and solidified lung intervene between it 
and the walla of the chest, the cavernous sign may 
be drowned in a loud bronchial respiration. For 
this reason, while the cavernous sign is positive 
evidence of a cavity, the absence of the sign is not 
proof that a cavity does not exist. 

In some cases of [jerforation of lung with pneumo- 
thorax, the ^jassage of air to and fro through the 
perforation may give rise to the cavernous respi- 
ration. As a rule, however, under these circum- 
stances, another sign is produced, namely, the am- 
phoric respiratiou. 

Sroncho-cavernotis Respiration.— ^n this sign, aa 
the name denotes, the characters of the bronchial 
and the cavernous respiration are combined. Tliese 
characters may be combined in different waj"a, as 
well aa in variable proportions. If a cavity be situ- 
ated iu proximity to solidified lung, the quality and 
pitch of the inspiratory and the expiratory sound 
may show an admixture of the characters of the two 
signs, and to a practised ear, the combination is dis- 
tinctly recognizable. This ia one of the forms of 
hroncho-cavernous respiration ; the aounda are not 
sufficiently high and tubular for bronchial, nor auffi- 
eiently low and blowing for cavernous respiration. 
Another form consists of an inspiratory sound, the 
first part of which ia tubular, and the latter part 
cavernous. Examples of this form are not extremely 
infrequent. Still another form is a cavernous inspi- 
ratory, with a bronchial or tubular expiratory sound. 
In the latter form, the bronchia! expiration proceeds 
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from solidified lung situated near tlie cavity, the in- 
tensity of the sound being sufiiciuiit to drown the 
cavernous expiration. 

When, as often happens, a cavity is situated in 
close proximity to, or, it may be, surrounded by 
solidified lung, the cavernous and the bronchial res- 
piration are, as it were, in juxtaposition, and such 
instances offer an excellent opportunity to study the 
points distinguishing these signs from eacli other; 
and, generally, at a short distance the normal vesi- 
cular murmur may he found, so that both morbid 
signs may bo compared with the latter. Within a 
circumscribed area, sometimes, are exemplified the 
characters of the normal mumiur, and of the two 
morbid signs just mentioned, together with those of 
tlie bronclio-vesicnlar respiration. 

Amphoric Mespimtion.—The tei-m amjihorie haa a 
signifieauee when a]ipliod to auscultatory sounds, 
analogous to that which it has in jiereussion; it de- 
notes a musical intonation which may be compared 
to the sound produced by blowing upon the open 
mouth of a decanter or phial. Whenever the respi- 
ratory 80und.ha8 this intonation, it denotes a space 
containing air which is not expelled with the act of 
expiration. Air in the jileural cavity, with perfora- 
tion of lung, is the physical condition most fre- 
quently represented by this sign. It is a valuable 
diagnostic sign in eases of pneumothorax; but it ia 
not always present in that affection, certain accessory 
conditions being requisite, namely, perforation above 
the level of liquid, and an unobstructed communica- 
tion of the bronchial tubes, through the opening, 
with the pleural space containing air. While, there- 
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fore, its presence is significant of pneumothorax, its 
absence is by no means sufficient to exclude this af- 
fection. Not infrequently, it is a sign of a phthisical 
cavity with rigid walls which do not collapse with 
the act of expiration. The same contingencies aft'ect 
its production here as in cases of pneumothorax. 
Whenever amphoric respiration is present, if pneumo- 
thorax be excluded by the absence of the other signs 
which are diagnostic of this affection, the sign is 
proof of the existence of a pulmonary cavity, the 
walls of which are not flaccid. The sign then takes 
the place of the ordinary cavernous respiration which 
has been described. 

The amphoric sound may accompany either respi- 
ration or expiration, or both. 

Shortened Inspiration. — The inspiratory sound is 
somewhat shortened in bronchial or tubular respira- 
tion. This modification enters into the characters 
of that sign, the quality of the sound being tubular, 
and the pitch high. The shortening is due to the 
sound ending before the inspiratory act ends ; the 
sound is said to be unfinished. Shortening of the 
sound occurs, however, when it is not an element in 
the bronchial respiration. The shortening is then 
due to the sound not beginning with the inspiratory 
act; this is distinguished as deferred inspiratory 
sound. A deferred inspiratory sound not tubular in 
quality, but more or less vesicular, and not notably 
raised in pitch, is a sign of pulmonary or vesicular 
emphysema. It is a sign of diagnostic value in that 
connection. 

The student should note the distinctions just 
stated which relate to pitch and quality. Suppose 



an iiiBpiratory 80unil to be present without an ex- 
piratoi'y sound: — if the eound be shortened at the 
end of the inspiration, the pitch high and the quality 
tubular, it is bronchial respiration, denoting com- 
plete or considerable solidification of lung, but if 
the shortening be at the beginning of inspiration, 
the pitch comparatively low, and vesicular quality 
be appreciable, the sign denotes emphysema. The 
differential points thus are, the inspiratory sound 
unfinished or deferred, the pitch high or low, and 
the quality tubular or vesicular. Attention to these 
points is essential in order to avoid error in the 
interpretation of the sign. 

Prolonged Ei^piralion.— The length of the expira- 
tory sound in health varies in different persons. 1h^ 
sound is sometimes considerably prolonged ; it may 
be nearly as long as the sound of inspiration. There 
is no difficulty in recognizing this as a normal pecu- 
liarity, from the fact that tlie mnnnur lias the pitch 
and quality of health. An unusual length of the 
expiratory sound, within the range of health, is 
usually observed at the summit of the chest, and 
esiieeially on the right side. It is important to bear 
in mind that at the summit of the chest on the right 
aide, and sometimes also on the left side, a prolonged 
expiratory sound, more or less raised in pitch, and 
tubular in quality, may be a normal jieculiarity. It 
follows that a prolonged, and oven a high and tubu- 
lar expiration at the summit of the chest, must not 
be reckoned as a morbid sign unless it be associated 
with other signs denoting disease. The laws of the 
disparity between the two sides of the chest at the 
sunnuit are to be taken into account {vi-lc p. 79). 



If the expii-ation be longer on the left than on the 
right side, it is abnormal ; so, also, is a higli-pitcbed 
tubular expiration hoard on tlie left and not on the 
right side. 

The significance of an abnormally prolonged ex- 
fiiration depends on its pitch and quality. If it be 
high and tubular, it denotes solidification of lung. 
It is, in fact, bronchial respiration. As already- 
stated, in bronchial or tubular respiration, the inspi- 
ratory sound is sometimes wanting, and the presence 
of the sign \b then to be determined by the cliar- 
actei-s, relating to pitch and quality, of the expiratory 
sonnd. The same statement holds true with respect 
to broncho-vesicular respiration, when this approxi- 
mators to the bronchial. At the eunimit of the chest, 
the characters of the inspiratory sound, and asso- 
ciated morbid signs, always enable the auscultator 
to determine whether a prolonged high and tubular 
expiration be, or be not, abnormal. A prolonged 
expiration, which is low in pitch and blowing in 
quality, that is, with the characters of health, aside 
from length, may belong to a cavernous expiration. 
This is to be determined by the characters of the 
inspiration, and by other associated signs. Exclusive 
of cavernous reB]>ii'ation, an abnormally prolonged 
expiratory sound of low pitch and non-tubular, 
denotes vesicular emphysema. It is associated then 
with a weakened and deferred inspiratory sound. 
A prolonged exjiiratory sound, in cases of emphy- 
sema, is invariably low and non-tubular. If it have 
not these charactei-s, it ia not a sign of emphysema, 
but belongs to bronchial or broucho-veaicular reapi- 
10 I 
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ration. Attention to these differential poiats is to 
be enjoined npou the etndeiit. 

A prolonged expiration at the Bummit of tlie chest 
on the right side is sometimes incorrectly considered 
to be evidence of phthisis. It is to be recollected, 
in the first place, that prolongation of this sound 
with a normal pitch and quality, is never evidence 
of solidification of lung either from phthisis or any 
other disease ; and Jn the second place, even if the 
pitch be high, and the quality tubular, that it is not 
to be regai'ded as abnormal, provided the inspiratory 
sound is unchanged, and other signs of disease are 
not present. 

Inlerrupleii JtespiraHon. — To this sign have been 
applied other names, sneh as jerking, wavy, cogged 
wheel, and by French writers the names entrecoiipSe 
and saccadSe. The modification is either of the inspi- 
ration or of the expiration, or of both. The iuspira- 
tory, however, much more frequently than the expi- 
ratory, sound is interrupted. The sound, instead of 
being continuous, is hi'oken into one, two, or more 
parts. This is the characteristic of the sign. If, 
at the same time, there be alterations in pitch and 
quality, the interruption is merely incidental toother 
signs; namely, the bronchial, broueho-vesicnlar, or 
cavernous respiration. To constitute it a distinct 
sign, the interruption must be the only appreciable 
change. Thus limited, the sign has but Httlo diag- 
nostic value. 

Interrupted respiration is sometimes found iu 
healthy persons. It is confined to the summit of 
the chest, and oftener on the left than the right side. 
Existing without any other signs, tlicrcfnre, it is not 
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evidence of disease. It is of value only in the diag- 
nosis of phthisis. Associated witli other sigiia, when 
the latter are not marked, it is entitled to a certain 
ftmonnt of weight in the diagnosis. 

Interrupted respiratory sounds, of course, occur 
when there is interruption in the respiratory move- 
ments. This happens in cases of pleurisy, pleuro- 
dynia, or intercostal neuralgia. Owing to the pain 
caused by the movements iu respiration, the patient 
may breathe, not continuously, but with a series of 
jerking movements. Sometimes interrupted breath- 
ing is observed in persons who are excited or agitated 
when auscultation is practised. In all these in- 
stances, interruption in the respiratory sounds is 
found over the whole chest, whereas, when it is an 
abnormal sign in cases of phthisis, it is limited to 
the summit on one side of the chest, and there is no 
interruption manifested iu the mode of breathing. 



Reviewing the foregoing tiigus, they may be dis- 
tributed into throe classes, as follows: Ist. Signs, 
the distinctive characters of which relate to either 
the absence or the intensity of sound. This class em- 
braces (a) increased intensity of the vesicular mur- 
mur; (b) diminished intensity of the vesicular mur- 
mur; and (c) suppression of respiratory sound. 2d. 
Signs, the distinctive characters of which relate es- 
pecially to pitch and quality. In this class belong, 
(a) bronchial or tubular respiration ; (b) broneho- 
vesicular respiration ; (c) cavernous respiration ; (d) 
broncho-cavernous respiration, and (e) amphoric 
respiration. 3tl. Signs, the distinctive characters of 

hicli relate csjictjially to rhythm, namely, (a) 
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ahorteiied insjimttioii ; (b) protougecl expiration ; 
and (c) interrupted I'espiration. 

AdventitiooB Respiiator; Sounds, oi Rales. 

Adventitious respiratory sounds, or, adopting the 
French term, rales, are distinguished from the mor- 
bid signs already considered, by tlie fact that they 
have no analogues in health ; in other words, they 
are not normal sounds abnormally modified, but 
wholly new Bounds. A convenient classification of 
these signs is based on the diflerent anatomical situa- 
tions in which they are produced. This classification 
is as follows: Ist. Laryngeal and tracheal rales; 2d. 
Bronchial rales; 3d. Vesicular rale; 4tb. Cavernoua 
rales; 5th, Pleural rales; and 6th. Indeterminate 
rales. Compared with each other, as regards their 
characters, they admit of being divided into dry and 
moist rales, the latter being evidently due to the 
presence of liquid. 

Laryngeal and Trncheal Rales. — ^The rales produced 
within the larynx and trachea may be eitlier moist 
or dry. The moist or bubbling sounds are produced 
when mucus or other liquid accumulates in these 
sections of the air tubes. This occurs frequently in 
the moribund state, and the sounds are then known 
as the " death rattles," When not incident to this 
state, they denote either insensibility to the presence 
of liquid, aa in coma, or inability to effect the re- 
moval of the liquid by acts of expectoration. The 
Bounds are lieard at a distance. They exemplify, on 
a large scale, moist or bubbling auscultatory sounds 
which are produced within the bronchial tubes. 
The dry rales produced within the larynx or trachea 
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are eaiiHcd by spasm of tlie glottis, and by dimina- 
tion of the calibre, either at or below the glottis, 
from oedema, exudation, the presence of a foreign 
body, or the pressure of a tumor. The dry sounda 
are dietinguiehed as whistling, wheezing, crowing, 
whooping, etc. They are heard at a distance, and 
thoy also exemplify auecnltatory sounds representing 
analogous conditions in tlie broncliial tubes. Char- 
acteristic sounds produced at the glottis by spasm 
enter into the diagnosis of certain atfeetions, namely, 
laryngismus stridulus, pertussis, croup, and aneurism 
involving excitation of tbe recurrent laryngeal nerve. 
Other sounds are due to paralysis of tbe laryngeal 
muscles. Again, dry sounds, called stridor, pro- 
duced by stenosis of the trachea fi-om the pressure 
of an aneurismal or other tumor, cicatrization of 
ulcers, and morbid growths, are of diagnostic im- 
portance. Although audible without auscultation, 
these different sounds, with reference to the precise 
situation at which they are produced, may some- 
times be studied with advantage by means of the 
stetho.Hcopc. 

Hoi at Broachial Sales. 

The moist bronchial rales are bubbling sounds 
produced in different branches of the bronchial tree. 
They are sounds of which the "tracheal rattles" 
are an exaggerated type. They may bo imitated by 
blowing into liquids through tubes differing in size. 
The bubbles seem to be large or small, according 
to the size of tbe bronchial tubes in which they are 
produced. Apparent ditFerenees in the size of the 
bubbles are distinguished by the names coarse 
10* 
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and fine. In tlie primary iind secondary lironcliial 
branches the moist HOunds are relatively quite coarse ; 
they are less eo in tubes of the third or I'ourth dimen- 
Biona ; in Hmaller tubes they become fine, and in those 
of minute size they become quite fine. Extremely 
fine bubbling sounds constitute what is known as 
the suberepitant rale, so called because it approaches 
in character to the crepitant rale produced within 
the air vesicles and bnmchioleB. We may thus 
judge of the size of the brouchial tubes in which 
the rales are pnjduced by their comparative coarse- 
ness or finenesB. Frequently, however, coaree and 
fine rales arc intermingled, and generally those which 
are either coarse or fine are not uniform, but appear 
to be of unequal size. In all the varieties of the 
moist bronchial rales, the bubbling character of the 
sounds is sufficiently distinctive for their recognition. 
The differentiation of the suberepitant fmm the 
crepitant rale alone involves some nice ixjinta of dis- 
tinction. 

Course bubbling rales sometimca occur in acute 
bronchitis aftecting the larger bronchial tubes. Their 
occurrence is exceptional, because, in general, the 
mucus within the tubes does not accumulate suffi- 
ciently and is too consistent fur the production of 
bubbling sounds. These ralea occur in cases in 
which the mucus is unusually thin and either more 
abundant than usual or an accumulation takes place 
in consequence of inability to exjieetorate freely. 
These conditions are wanting in the majority of the 
cases of ordinary acute bronchitis. A muco-purulent 
liquid in cases of chronic bronchitis is better suited 
for the production of bubbling sounds than simple 
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mucua. Moreover, coarse rales are heard oftcuer in 
children than in adults, beea,U8e the former do not 
voluntarily expectorate an frcelj as the latter. 
Serous trauaudation (bronehorrhcea) into tubes of 
large size may give rise to coarse bubbling rales, aud 
also the proseuce of blootl in some cases of profuse 
hemorrhage. Li broncliitis aud bronehorrhcea the 
rales are heard ou both sides of the chest. The 
bubbling rales, whether coarse or fine, are heard 
either with the aet of inspiration or of expiration, 
or with both acts. 

Fine bubbling gounds and the subcrepitant rale 
occur in various pathological connections. The 
characters of the subcrepitant rale are to be borne 
in mind with reference to the discrimination from 
the crepitant. The most distinctive character is the 
moist sound or bubbling ; this is sufficiently appre- 
ciable. Other cliaractcrs are the occurrence fre- 
quently, but not constantly, in expiration as well as 
in inspiration, and the inequality of the fine bub- 
bling sounds. 

The subcrepitant rale, existing over the chest on 
both sides, is diagnostic of bronchitis affecting the 
smaller bronchial tubes (cajjillaiy bronchitis), when 
taken in connection with other signs and the symp- 
toms. The rale exists on both sides, because this, 
as well as bronchitis affecting the larger tubes, is a. 
bilateral affection. The sign is of great practical 
value in. that pathological connection. The rale also 
occurs on both sides, and is more or less diffused in 
pulmonary <pdema. This pathological connection is 
shown by the associated physical signs, together 
with the symptoms. In so-called capillary bron- 
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eliitie, tlic hubblliig is duci to the presence of thin 
mucus, anil in ijulmonary reilema to serous transuda- 
tion within the small bronchial rami ti cations. 

Fine bubbling or a subcrepitant rale haa other 
j)athological eounectious, as follows: — 

1. It occurs in lobar pneumonia during the stage 
of resolution. Here it is due to the presence of 
mucus from a bronchitis limited to the affected 
lobe or lobes, and, in a measure, to liquefied pneu- 
monic exudation. It is considered as denoting 
commencing and progressing resolution in pneu- 
monia. Sometimes it is intermingled with rales 
which are more or less coarse. 

2. In ciivumscribed pneumonia, Iiemorrbagic 
infarctua, and pulmonary apoplexy, the fine or sub- 
crepitant rale, often associated with those which are 
more or leas coarse, denotes the jirescnce of mucus or 
blood within the broneliiaV tubes. The rales are 
localized in a space, or in spaces, corresponding to 
the situation anil extent of the affection. 

3. linring and shortly after a hemoptysis, fine 
rales limited to a particular situation are sometimes 
heard, proceeding from blood in the small hroiichial 
tnbes, and indicating the place of the hemorrhage. 

4. A purulent liquid admits of bubbling much 
more readily than mucus ; hence, in cases of chronic 
bronchitis with an expectoration of pus, fine and 
coarse bronchial rales are more frequent than in acute 
bronchitis. Pus, also, may be present witliin bron- 
chial tubes of email size, not as a product of bron- 
cliitis, hut from theevacuationof an abscesa of cither 
the pulmonary parenchym.i, of the liver, or some 
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other adjacent part., and from perforation of lung m 
some cases of empyema. 

5. In the tlitfei-cnt stages of phthisis, moist bron- 
chial rales are usually present. The liquid in the 
tubes, if the disease be advanced, is derived, in part, 
from associated bronchitis, and, in part, from lique- 
fied tuberculous e.\udation. The buhbling sounds 
may be more or less coarse or fine, aud both are often 
intermingled. Early in the disease, before softening 
of the exudation has taken place, fine bubbling or 
the eubcrepitant rale, limited to the summit of the 
chest, is an important diagnostic sign. It belongs 
among the accessory physical signs on which tbe 
diagntsis may depend. Here the liquid is derived 
from a coexisting circumscribed bronchitis. 

In cases of fibroid phthisis, or cirrhosis of lung, 
moist rales, coarse and fine, are generally more or 
less abundant, and ditt'used over the whole, or the 
greater part, of the clieat on the aifected side. 

In the foregoing account of the moist bronchial 
rales, the subcrepitant rale is not reckoned as a sign 
distinct from fine bubbling sounds. Inasmuch as 
the mechanism aud the significance are the same, and 
it is not easy to draw a line of demarcation between 
the two, the distinction is unimportant. It is suffi- 
cient to bear in mind that very fine bubbling sountia 
are called subcrepitant, because they are somewhat 
analogous to the crepitant rale. The points which 
distinguish the latter are, hpwever, well marked, as 
will appear when the characters of that sign are 
considered. The moist rales are often called mucous 
i-ales. This name is obviously inappropriate, since, 
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not only are the eoundp produced by other liquiJn 
than niuouB, but other liquida are bent Buited for 
their production, especially in the large and mediuiu- 
sized tubes. 

The moist bronchial rules, whether coarse or fine, 
vary in pitch accordingly as the lung surrounding 
the tubes in which they are produced is, or is not, 
solidified. If the lung he solidified, the pitch is 
high ; if there he no solidification, the pitch is com- 
paratively low. Thus, the piteh of the rales is high 
in the second stage of pneumonia and in phthisis 
with considerable solidification, whereas the pitch is 
low in bronchitis and pulmonary oedema. If, there- 
fore, the respiratory sound be suppressed, it is easy 
to determine by the pitch of these rales whether the 
lung he solidified or not, and to judge measureably 
of the degree of solidification. Attention to the 
pitch in this connection is sometimes of value in 
diagnosis. 

Dry Bronchial Sales, 

All adventitious sounds, which arc not moist, 
produced within the air tubes below the trachea, 
are embraced under tlie name dry bronchial raits. 
The sounds are numerous and varied in character. 
They are often musical notes. Fretjueutly they are 
suggestive of certain familiar sounds, such as the 
chirping of birds, the cry of a young animal, snoring 
in sleep, cooing of pigeons, humming of the mos- 
quito, the note of the violoncello, etc. etc, They 
are often heard at a distance, and clianiet^rized 
aa wheezing sounds. An interrupted, or clicking 
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sound is not uncommon. All these varieties are 
practically unimportant, and it would be a needless 
refinement to consider particular varieties as distinct 
signs. The only distinction which it is desirable to 
make is into the sibilant and sonorous rales. This 
distinction is based on difl:erence in pitch ; sibilant 
rales are high, and sonorous rales are low in pitch. 
As a rule, the sibilant rales are produced in the small 
and the sonorous rales in the larger sized bronchial 
tubes. The sounds may accompany either inspiration 
or expiration, or both. The sibilant and sonorous 
rales are often intermingled. There may be sibilant 
rales with inspiration, and sonorous rales with expi- 
ration, within the same situation. Moreover, these 
rales are found often to vary from minute to minute, 
being at one instant sibilant and at another sonorous. 
Their recognition involves no diflUculty. There are 
no other adventitious sounds with which they are 
liable to be confounded. 

The physical condition represented by the dry rales 
is generally a narrowing of the air tubes at certain 
points, and especially in consequence of spasm of the 
bronchial muscular fibres. The latter constitutes 
the essential pathological condition in a paroxysm 
of asthma; and in this aftection the dry rales are 
always marked. Their diagnostic importance re- 
lates chiefly to asthma. Both sibilant and sonorous 
rales are present and diffused over the entire chest. 
Wheezing sounds with expiration are heard by the 
patient, and by others at a distance. A single 
paroxysm of asthma affords an opportunity for the 
student to observe all the varieties and fluctuations 
of these rales. Taken in connection with other 



120 ArSCDLTATlON IN DISEASE. 

signs and the symptonis, the rales are pathognomonic 
of aatlinia. 

More or loss spasm of the bronchial muscular 
fibres occurs in certain cases of bronchitis, without 
being sufficiently great and extensive to give rise to 
a paroxj-fim of astlima, or even any erabarrasBment 
of respiration. Under these circumstances, the rales 
are less marked and ditfused. An asthmatic element 
may he said to enter, more or less, into these cases. 
Narrowing of bronchial tubes by tenacious mucus 
which gives rise to no hubhling sounds, and, perhaps, 
unequal swelling of the mucous inerahrane, may also 
occasion sibilant and sonorous rales. 

Dry rales at the summit of the cheat are not in- 
frequent in cases of phthisis, due to spasm, the 
presence of mucus, or to swelling of the mucous mem- 
brane. They are sometimes quite annoying to 
phthisical patients. 

Clicking sounds are suggestive of the sudden sepa- 
ration of tenacious mucus from the walla of the bron- 
chial tubes. These are sufficiently common in bron- 
chitis and in phthisis. 

Veaicalar or Crepitant Aale. 

This is the only vesicular rale. It is usually con- 
sidered to be produced within the air vesicles, but, 
probably, the terminal bronchial tubes or bronchi- 
oles participate in its production. 

It is to be distinguished from very fine bubbling 
sounds, or the subcrepitant rale. The points of 
distinction are as follows: The sounds are not moist 
but dry; they arc crackling, not bubbling in cha- 
racter. They may be defined to be very tine, dry. 
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crackling sounds. This point of difference is very 
distinctive. There are, however, other differential 
points. The crackling sounds are equal, whereas, 
line bubbling sounds are unequal, that is, they give 
the impression of bubbles of unequal size. The cre- 
pitating sounds are heard at the end of the inspira- 
tory act, and especially at the end of a forced inspira- 
tion, the subcrepitant rale, on the other hand, being 
heard often with or near the beginning of inspiration, 
and, perhaps, ceasing before the end of the inspira- 
tory act. Another distinctive feature is the abrupt 
development of the crepitant rale; a shower of 
crackles, as it w^ere, springs up at the end of a forced 
inspiration. Finally, the rale is never heard in ex- 
piration. The apparent exceptions to this statement 
are instances in which the crepitant and the sub- 
crepitant rale are associated. This is not very in- 
frequent, and, with a practical knowledge of the 
characters of each, it is by no means difficult to ap- 
preciate the combination of the two signs. In fact, 
the combination affords an excellent opportunity to 
illustrate th« distinctive characters of each ; the fine 
bubbling at or near the beginning of inspiration, 
followed by the fine crackling at the end of this act, 
and the former reproduced in the act of expira- 
tion. 

There are various modes in which the crepitant 
rale may be imitated, for examples, rubbing together 
a lock of hair near the ear, throwing fine salt upon 
live coals or into a heated vessel, igniting a train of 
gunpowder, and alternately pressing and separating 
the thumb and finger moistened with a solution of 
gum-arabic and held near the ear. A perfect repre- 
11 
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sentation ia afforded by squeezing a piece of an arti- 
ficial preparation known us the India-rnbber sponge, 
and observing tlie soimd produced by the separation 
of the walla of the interstices when the piece expanda 
from its elasticity. This preparntion, which has now 
gone out of use, exempUHed the true mechanism of 
the sign as described, first, by the late Dr. Carr, of 
Canandaigua, N. Y., in an article publiahed in the 
American Journal of Medical Sciences in October, 
1842.' 

The crepitant rale is the diagnostic sign of pnea- 
monia. It very rarely occurs in any other iiatho- 
logical connection. Of all respiratory signs, this ia 
moat entitled to be called pathognomonic. It be- 
longs especially to the first stage of acute pneumonia. 
It is not invariably present, but it occurs in the 
majority of cases of acute pneumonia. In the 
second stage, or the stage of solidification, the rale 
generally disappears. It not infrequently is repro- 
duced in the stage of resolution, and it is then called 
the returning crepitant rale. In the latter stage it 
is often found in combination with the guberepitant 
rale. The practical value of this sign relates cliiefly 
to the diagnosis of pneumonia. 

It ie stated that the crepitant rale is sometimes 
found in eases of pulmonary cedema, and diu-ing or 
directly after an attack of hemoptysis. If it ever 
occur in these caaes, the instances must be extremely 
rare. The statement is perhaps based on the occur- 
rence of the aubcrepitant, this being confounded with 
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the crepitant rale. It occurs transiently under the 
following circumstances: a patient who has been 
confined for some time in bed, lying on the back, 
and much enfeebled with any disease, if suddenly 
raised to a sitting posture and auscultated, a crepi- 
tant rale is often found on the posterior aspect of 
the chest at the end of a forced inspiration. The 
rale disappears after a few forced inspirations. It is 
heard, not on one side only, but on both sides. Tlie 
explanation is, that during the recumbent posture 
continued for some time, and the patient breathing 
feebly, enough of the air vesicles and bronchioles 
become agglutinated by means of a little sticky 
transudation to give rise to crackling sounds in a 
few forced inspirations. It may be of use to men- 
tion that if the stethoscope be applied to the anterior 
surface of a chest much covered with hair, the move- 
ments of the pectoral extremity of the instrument 
in the act of inspiration may produce a sound iden- 
tical with the crepitant rale. 

A crepitant rale at the summit of the chest, with- 
in a circumscribed space, is one of the accessory 
signs of phthisis. It denotes a circumscribed pneu- 
monia which clinical experience shows to be gene- 
rally secondary to phthisis; hence the diagnostic 
significance of the sign. 

Cavernous or Gargling Eale. 

A pulmonary cavity of considerable size, contain- 
ing a certain quantity of liquid, and communicating 
freely with bronchial tubes, furnishes a rale which 
is characteristic. The character of the sound is ex- 
pressed as fully as possible by the term gurgling. 
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The bouikI ia firtnliicwl b^- large bubbling jiiul tlic 
agitation of the liquid within the cavity. It may 
be compared to the sound produced by the boiling of 
& liquid in a flask or large test-tube. The souud 
is sometimes high pitched and amphoric, but gene- 
rally it ia low in pitch. It ia heard with more or 
lees intensity within a circumscribed space almost 
invariably at or near the summit of the chest ; but, 
if intense, the sound is diffused, and it may he some- 
times heard at a distance. Its diagnostic import- 
ance relates to the advanced stage of phthisis. The 
rale is heard chiefly or exclusively iti the act of 
inspiration. It may be produced by the act of 
coughing sometimes with greater intensity than by 
respiration. 

Pleural Hales. Friction Sounds. Metallic Tiolclltig. 
SplaAliing, 

The signs erahraced under the name pleural rales 
are, lat. Sounds produced by the rubbing together 
of the pleui-al surfaces, and hence called friction 
Bounds; 2d. Metallic tinkling; and 3d. Splashing 
or succussion sounds. 

Friction Sounds. — Movements of tlie pleural sur- 
faces upon each other take place in inspiration and 
expiration ; but in health these movements occasion 
no souml. Sounds are producetl when the surfaces 
are covered with a glutinous matter preventing the 
normal continuous, unobstructed movements, and 
when the surfaces are roughened with dense lymph 
or other morbid yiroducts. The sounds are generklly 
interrupted, that is, two, three, or more sounds occur 
during the act of inspiration or expiration, or during 
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both acts. The intensity of the sounds varies much 
in different cases. A slight grazing sound only may 
be heard, or, on the other hand, the sounds may be 
so loud as to be heard by the patient, and by others 
at a distance. The character of the sounds is vari- 
able. The slight rubbing or grazing character may 
be imitated by placing over the ear the palmar sur- 
face of one hand, and moving over its dorsal sur- 
face slowly the pulpy portion of a finger of the other 
hand. In some instances, however, the rough char- 
acter of the sounds is expressed by such terms as 
rasping, grating, and creaking. In these instances 
the sounds denote density of the morbid product 
which roughens the pleural surfaces. In connection 
with very rough friction sounds, vibration of the 
walls of the chest or fremitus is sometimes perceived 
by palpation. 

Aside from the character of the sounds as just 
stated, they are distinguised by their apparent near- 
ness to the ear ; they seem sometimes to be produced 
upon the surface of the chest. They are sometimes 
intensified by firm pressure of the stethoscope upon 
the chest. After a little practical knowledge of 
these sounds, they can hardly be confounded with 
any other rales. 

Pleuritic friction sounds generally denote pleurisy. 
In cases of pleurisy with effusion, slight rubbing or 
grazing is sometimes heard before much liquid accu- 
mulates within the pleuritic cavity. The physical 
conditions, however, after the effusion has been 
removed, are much more favorable for the produc- 
tion of friction sounds, and they are often now 
rough in character. They may be transient, or 

11* 
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they may continue for a considerable period, their 
duration depending on the arrest of the movements 
of the pleural surfaces bj' means of either agglutina- 
tion with lymph, or adhesion from the growth of 
areolar tissue. 

Pleuritic friction sounds occur not infrequently 
in cases of pneumonia, denoting, in this connection, 
coexisting pleurisy. 

Slight rubbing or grazing at the summit of the 
chest is one of the accessory signs of phthisis. It 
denotes a circumscribed, dry pleurisy which, as 
clinical experience shows, is generally secondary to 
phthisis, and, hence, the diagnostic significance of 
the sign. 

In the foregoing instances in which friction sounds 
are stated to occur, their significance relates to pleu- 
risy. In some rare instances the sounds are pro- 
duced by miliary tubercles or carcinomatous tumors 
projecting beyond the plane of the visceral pleural 
surface, without pleuritic inflammation. 

Metallic Tinkling. — This is a vocal as well as a 
respiratory sign. It is also produced by acts of 
coughing, and sometimes by the act of deglutition. 
The name expresses the distinctive character of the 
sign. It consists in a series of tinkling sounds of a 
high pitched, silver}^ or metallic tone. The number 
of sounds varies from a single sound, to two, three, 
or more sounds, during an act of either inspiration 
or expiration. It occurs irregularly, that is, it is 
not present in every act of breathing, but is heard 
at variable intervals. It may sometimes be produced 
by forced, when it is not heard in tranquil, breathing. 
The sounds can only be confounded with tinkling 
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sounds sometimes produced within the stomach. 
The latter, however, are easily discriminated by their 
situation, and the absence of associated signs de- 
noting the affections of the chest in which the sign 
occurs. 

Metallic tinkling is the sign of pneumothorax 
with perforation of lung. In the great majority of 
the cases in which it is. found, it is diagnostic of 
this affection. It is, however, always associated 
with other physical signs corroborative of the diag- 
nosis. 

It is a rare sign, in cases of phthisis, of a large 
cavity, the conditions for its production being analo- 
gous to those in pneumo-hydrothorax, namely, a 
space of considerable size containing air and liquid, 
the space communicating with bronchial tubes. 

Splashing ; or^ Succussion Sounds. — This sign is 
produced by succussion, which is reckoned as one 
of the different methods of physical exploration. 
Sounds thus produced are not infrequently heard at 
some distance; generally, however, succussion is 
practised while the ear is applied to the chest, so 
that, properly enough, the sign may be embraced 
among the auscultatory signs, although not pro- 
duced by respiration. 

Splashing is pathognomonic of one affection, 
namely, pneumo-hydrothorax. It is especially 
valuable as a sign of that affection because it is 
almost invariably available. The instances are 
extremely few in w:hich the sign is wanting when 
air and liquid are contained in the pleural cavity. 
It is obtained by jerking the body of the patient 
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with a qniok, somowliat forcible movement, the ear 
iK'inu: vorv iioar or in contact with the chest. 

Tlic sound is like that produced when a bottle, 
luirtiallv tillod with liquid, is shaken. The sound 
is ofton lili^h {utcluHl and amphoric in quality. The 
ouly liahilit y to ormr is in confounding with this 
Hiy:u, splashiusT pix^duooii within the stomach. At- 
tention to othor signs will always protect against 
this error, 

Ithliif-rmhiiik liafcs, — Under this head may be 
(Muhraoed somo sounds sufficiently recognizable, but 
indoten\»i!\ato as ivgixnls the rationale of their pro- 
durtion and tho physical conditions which they 
rrpresiMil. Tlu\v may bo designated crumpling and 
eraekling sounds. Tho former ai'e probably due to 
l>leuritie ruhhiug* and tlio latter to the separation of 
some slii»htlv adlieivnt air vesicles or bronchioles. 
Their diagnostie vahio ivlatosonly to the early stage 
oi* phthisis. In vH^nJunotion with other signs, any 
iniK'terniinate rale* it* limited to the summit of the 
ehest, and espvvially to one side, has some weight in 
the diagnosis. Crumj^ling and crackling sounds, 
however, are not uneommon in healthy persons at 
the end of i'oreed inspiration. The fact of their 
])rv»senee at both summits, and the absence of other 
morbid sigus, are the grounds for not considering 
them as evidenee of disease. They are found in 
health, espeeially if the binaural stethoscope be em- 
ployed. Their diagnostie signifieaneo, thus, dei:)ends 
on limitation to the summit of the chest or one side, 
and association with other signs pointing to incipient 
l>hthisis. 
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Vocal Signs of Disease. 

The vocal signs of disease, with the exception of 
metallic tinkling, which is a vocal as well as respira- 
tory sign, may all be considered as abnormal modifi- 
cations of the normal vocal resonance and of the 
normal bronchial whisper. The student must, there- 
fore, be familiar with the distinctive characters of 
these two normal signs before he is prepared to enter 
upon the study of the abnormal modifications {vide 
pages 82 and 87). He must bear in mind the facts 
which have been presented in relation to the normal 
vocal fremitus {vide page 82). The rules given for 
auscultation of the voice are also to be observed {vide 
page 81). Embracing, the abnormal modifications of 
the loud voice, the whisper and fremitus, the follow- 
ing are the signs to be considered : Bronchophony ; 
Whispering Bronchophony ; ^gophony ; Increased 
Vocal Resonance; Increased Bronchial Whisper; 
Cavernous Whisper; Pectoriloquy; Amphoric Voice 
or Echo ; Diminished and Suppressed Vocal Reso- 
nance ; Diminished and Suppressed Vocal Fremitus 
and Metallic Tinkling. 

Bronchophony. 

Bronchophony has the same import as bronchial 
or tubular respiration. Like the latter sign, it 
represents complete or considerable solidification of 
lung. Generally the two signs are associated, but 
either may be present without the other. 

The characters which are distinctive of broncho- 
phony, as compared with the normal vocal resonance, 
are these: The vocal sound seems concentrated, in 
most cases near the ear, and the pitch is more or less 
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raised. These characters are in contrast with the 
diffusion, distance, and lowness of pitch of the nor- 
mal vocal resonance. The intensity of the sound is 
variable ; it may be greater or less than the intensity 
of the normal resonance. A concentrated, high- 
pitched sound, however feeble, is not less a sign of 
complete or considerable solidification of lung, that 
is, it is not less bronchophony, than when the sound 
is intense. 

Yocal fremitus is always to be discriminated from 
vocal resonance. The fremitus associated with bron- 
chophony may, or may not, be greater than the fre- 
mitus of health. Not infrequently the fremitus is 
less than in health. 

It is to be borne in mind that in some healthy 
persons bronchophony exists at the summit of the 
chest, especially on the right side, over the primary 
bronchus. Existing alone in this situation, it may 
not be abnormal. 

Representing complete or considerable solidifica- 
tion of lung, this sign occurs in the different affec- 
tions in which bronchial or tubular respiration has 
been seen to occur {vide page 98), namely, lobar 
pneumonia, phthisis, chronic or fibroid pneumonia, 
condensation of lung from either pleuritic effusion, 
the accumulation of air in the pleural cavity or the 
pressure of a tumor, collapse of pulmonary lobules, 
coagulation of blood within the air vesicles, and 
carcinoma of lung. 

For the production of bronchophony, a less degree 
of solidification is requisite than for the production 
of bronchial or tubular respiration. Hence, bron- 
chophony may be associated with a broncho- vesicular. 
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as well as with a purely bronchial, respiration. This 
is illustrated in the resolving stage of pneumonia. 
When resolution has progressed sufficiently for the 
bronchial to give place to the broncho- vesicular res- 
piration, well-marked bronchophony is often found 
to continue, ceasing at a later period in the resolving 
stage. 

The apparent nearness to the ear of the vocal sound 
in bronchophony is wanting' if a certain quantity of 
liquid intervene between the solidified lung and the 
walls of the chest at the situation auscultated. The 
voice under these conditions seems to be more or less 
distant. This difference is readily appreciated. With 
this apparent distance of the bronchophonic voice, in 
some instances is associated the modification which 

• 

is characteristic of another sign, namely, segophony. 

Whispering Bronchophony. 

The characters of this sign correspond to those 
of the expiratory sound in the bronchial or tubular 
respiration {vide p. 98). The sound is more or less 
intensified, high in pitch, and tubular in quality. 
If the patient pronounce numerals in a forced whis- 
per, the characters are generally more marked than 
in the expiratory sound in forced breathing. The 
significance of this sign is the same as that of the 
bronchial or tubular respiration, and of broncho- 
phony with the loud voice. 

.Sgophony. 

This sign is a modification of bronchophony. 
As regards concentration and pitch, it has the char- 
acters of bronchophony, the distinctive features 
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being apparent distance from the ear, and a tremu- 
lousneBs or a bleating tone. From the latter tlie 
nanie is deriveil, the term signifying the cry of the 
goat. The features which distinguish the sign from 
bronchophony are readily enough appreciated, and it 
represents a physical condition added to solidification 
of Inng. This physical condition is the presence of 
liquid effusion. The sign ie rarely present in cases 
of large effusion. It occurs usually when the chest 
is about lialf filled with liquid, and the lung at the 
level of the liquid is sufficiently condensed to give 
rise to bronchophony. This condition, under theae 
circumstances, involves agglutination of lung above 
the portion condensed by pi-cssure. The sign also 
sometimes occurs in cases of pleuro-pneumouin, the 
solidification in these cases being due to pneumonic 
exudation. As a sign of liquid effusion it jiosseeses 
diagnostic value, although, owing to the tact that 
the existence of effusion is easily determined by 
other signs, it may he said to be superfluous. 

Increased Tocal Beaonanoe and Fremitus. 
The distinctive character of this sign is an increase 
of the intensity of the reaonaneo without notable 
change in other respects. The resonance may be 
more or less intensified, but it is distant, diffused, 
and com})aratively low in pitch ; in other words, the 
charactci-a of bronchophony are wanting. The dit- 
ferential points between bronchophony and increased 
resonance should be clearly apprehended, hearing in 
mind that the intensity of the sound iu hroncho- 
phouy may, or may not, be greater than the normal 
resonance. 
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Increased vocal resoiiiince occura when the lung is 
solidified, the solidili cation not sufficient in degree 
to produce hroiichophony. Lung slightly or mode- 
rately solidified gives rise to an increase of intensity ; 
if the solidification l>ecome considerable or complete, 
bronchophony takes the place of the simple increase 
of intensity. Thns, at an early period in pneumonia, 
increased vocal resonance precedes bronchophony; 
and in the stage of resolution the reverse of this 
takes place, namely, increased vocal resonance fol- 
lows bronchophony, the latter ceasing when resolu- 
tion has progressed to a certain extent. 

Contrary to what would jierhapa be anticipated, 
in the instances j ust cited, the intensity of the sound 
when bronchophony is present may be not only not 
increased, but diminished below that of health ; that 
is, in the first stage of pneumonia, the increased in- 
tensity may cease when bronchophony occurs, and 
return when bronchophony disappear. 

Increase of the vocal resonance occurs in connec- 
tion with pulmonary cavities. Over a cavity of 
considerable size situated near the superficies of the 
lung, the vocal resonance is sometimes extremely 
intense without any bronchophouie characters. The 
latter, if present, denote considerable solidification 
either around the cavity, or between it and the walls 
of the chest. From the presence or the absence of 
brouchophonic characters with greatly increased 
intensity of resonance, the auscultator can judge 
whether the cavity be, or be not, in proximity to 
considemble solidification of lung. 

Irrespective of the cavernous stage of phthisis, 
the sign is of diagnostic importance in the diflerent 
12 
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aflFections which involve moderate or slight solidifica- 
tion of lung, namely, pneumonia early in the disease 
and in the stage of resolution, phthisis, over the com- 
pressed lung in jjleurisy with moderate eflFusion, col- 
lapse of pulmonary lobules, hemorrhagic infarctus, 
and carcinoma of lung. Into the diagnosis of all these 
affections, both bronchophony and increased vocal 
resonance enter; the former, when solidification is 
considerable or complete, and the latter when it is 
slight or moderate. Increased vocal resonance is 
especially valuable in the diagnosis of early or in- 
cipient phthisis. An abnormal resonance, however 
slight, at the summit of the chest on one side, is an 
important sign in that aflfection. In determining 
an abnormal resonance on the right side, either at 
the summit or elsewhere, allowance must always be 
made for the normally greater resonance on this 
side. 

Increased vocal resonance has the same import as 
the broncho-vesicular respiration. These two signs, 
however, are not always in the same proportion ; 
that is, the characters of the latter may be marked 
out of proportion to the amount of the increase of 
the vocal resonance, and vice versa. 

Increased vocal fremitus generally accompanies 
increased vocal resonance, and it denotes solidifica- 
tion of lung. Fremitus, however, and resonance are 
not always in equal proportion, that is, either may 
be increased more than the other. An increased 
fremitus is sometimes of value in the diagnosis of 
phthisis. The greater fremitus on the right side of 
the chest is always to be borne in mind, and due 



allowance is to be made for this disparity in deter- 
mining that the fremitus is increased. 

Increased Bronchial Whisper, 

The significance of this sign is the same as that 
of increased voeal resonance and tlic broiielio-vesicu- 
lar respiration ; it represents the same physical con- 
dition as the two latter signs, namely, solidification 
of lung, greater or less, but below the degree requi- 
site to give rise to bronchophony and bronchial 
respiration. Its diagnostic a])plicatiou is, therefore, 
involved in the same pulmonary aifections. 

The characters of the sign are those which belong 
to the expiratory sound in the broncho-vesicular 
respiration. They consist, therefore, of increase of 
intensity and-length, a quality more or less tubular, 
and the pitch raised, these modifications of the nor- 
mal expiratory sound varying in degree between 
the slightest appreciable morbid change and a 
close approximation to the hronchophonic whisper. 
The modifications in degree correspond to the 
degree of solidification. To appreciate the charac- 
ters of this sign, it must be studied in comparison 
with those of the normal bronchial whisper in dif- 
ferent portions of the chest. The most important 
of the diagnostic applications of the sign is in cases 
of phthisis in its early stage. In this application, 
the points of normal disparity between the two sides 
of the chest at the summit are to be borne in mind, 
and due allowance made for them (vide page 88), 

A greater intensity of the bronchial whisper at 
the right summit is not evidence of disease; but 
greater intensity at the left summit is always abnor- 
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mal. Aa a rnle, the pitch of the normal bronchial 
whisper at the left, is higher than that at the right 
Hummit ; if, therefore, with a greater intensity of 
the whisper at the right summit, it he a matter of 
doubt whether it denote disease or not, when the 
pitch is higher at this summit, it is to be considered 
as morbid. 

Cavernous Whisper. — The characters distinctive 
of the cavernous whisper are those of the expiratory 
sound in the cavernous respii-ation, namely, lowness 
of pitch, and the quality blowing, that is, non-tubu- 
lar. The inteaeity and the duration of the sound 
are variable. It is limited to a cireumscriYied space 
corresponding to the situation and size of the 
cavity. Not infrequently the characters of the sign 
are brought into contrast with those of whispering 
bronchophony, or increased bronchial whisper, these 
latter signs existing in close proximity, and repre- 
senting solidification of lung in the immediate 
neighborhood of the cavity. The diagnostic appli- 
cation of this sign is chiefly to advanced phthisis. 

Pectoriloquy. — In pectoriloquy , not merely the voice, 
hut the speech, is transmitted through the chest ; 
the auscultator recognizes words uttered by the 
patient. The student, however, must not exjject to 
be able to carry on a conversation with the patient 
by means of the stethoscope. Often single woi-da 
only can be recognized. To make sure that these 
are transmitted througli the chest, care must be 
taken to exclude their direct transmission from the 
patient's mouth, and the auscultator should not 
know beforehand the words which are to be spoken. 
If tliewe rules bo not observed, the auscultator may 
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err in supjioslng that the words arc tranaraittcd 
through the cheat. When auscultation is practised 
with one ear, the other shouKl be closed. 

The speech with either the loud or the whispered 
voice may he transmitted, the latter, distinguished as 
whispering pectoriloquy, heing much more frequent 
than the former ; moreover, in determining whisper- 
ing piectoriloquy, there is less liability to error in 
mistaking the [lerception of words coming directly 
from the month for the transmission through the 
chest. In the production of this sign, much dej>ends 
on the distinctness with which words are articulated 
by the patient. 

Pectoriloquy belongs among the cavernous signs ; 
but it is by no means exclusively the sign of a cavity ; 
the speech may also be transmitted by solidified lung. 
It is easy to determine in any case whether the sign 
denotes a cavity or solidified lung. If, with trans- 
mitted speech, the voice have the characters of bron- 
chophony, the sign represents solidification of lung ; 
if, on the other hand, the charactere of bronchophony 
be wanting, the sign represents a cavity. These 
statements apply equally to the loud and to the 
whispcrud voice. Of course, associated signs will 
be likely to show whether a cavity exists or not. 
It is to he added that a cavity and solidification of 
lung existing together, may conjointly be concerned 
in the production of the sign. 

Amphoric Voire or Echo. — This sign is identical 
in chamcter with amphoric respiration, with whioh 
it is usually associated {vide page 106). The amphoric 
intonation may accompany the loud voice and the 
whisper; generally, it is more ai>preci able ormarkcd 
12* 
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witli tlie latter. Its siirnifieance is the same as that 
of ainpliorie i\»s|»iration. As a rule, it represents the 
coiulitions in pneumothorax, namely, a large space 
filleil with air and perforation of lung. In this 
affection it is associated with other signs which sut 
fico for a prompt and positive diagnosis. It is not 
ifivjiriahly found in pneumothorax, and it may be 
pr<TU*nt in a case at one time and wanting at another 
tiiiH^, its prrnluction being dejx^ndent on the perfora- 
tion being above the level of liquid, if the latter 
exiHt, and on the bronchial tubes leading to the 
fxrrfrjnit ion being unobstructed. When not associated 
with other signs which are diagnostic of pneumo- 
iliorax, or pneumo-hydrothorax, it denotes a phthisi- 
cal cavity of considerable size. It is not infrequently 
H Mign of a phthisical cavity with rigid walls and 
i'ornrrmnicating freely with bronchial tubes. It has 
i]\\H Hitriiificance whenever pneumothorax can be 
cx(rhj(h(l ; and the associated signs in the latter 
afr(i(;f ir>ii arc? such that its exclusion is always prac- 
iicuhh*. 

The amphoric sound sometimes is observed to 
iollow th(; oral voice ; hence, the name amphoric 
echo. 

JJimmshed and Suppressed Vocal Resonance. — 
iJiuii nation and suppression of the normal vocal 
resr)nance occur (ispecially when the pleural cavity 
contains either liquid or air. Whenever the lungs 
are not in contact with the walls of the chest, the 
vocal resonance, as a rule, is either notably lessened 
or wanting. The sign is, therefore, of value in diag- 
nosis in cases of pleurisy with eftusion, empyema, 
hydrothorax, and pneumothorax. When the pleural 
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, generally, just above 
the level of the liquid, the resonance is increased, 
owing to condensation of the lung. The sign is well 
illustrated by tlie contrast in such eases above and 
below the level of the liquid. The changes of the 
level of the liquid with clmnges in position of the 
body, may he as well demonstrated by means of 
vocal resonance as by pereuseion. 

The practical importance of diminished and sup- 
pressed vocal resonance relates chiefly to the diagnosis 
of the affections just named. In this application, 
however, the associated signs must be taken into 
account. The vocal resonance may he diminished or 
fiuppresaed when the lung is completely solidified in 
the second stage of pneumonia; also in pulmonary 
cedema, and over the site of an intra^thoracic tumor. 

If the vocal resonance be normal, that is, neither 
increased nor diminished, we are warranted in ex- 
cluding all the affections which have been named. 
If this statement is to be qualified in any measure, 
the exceptional instances are so rare tliat, practically, 
they may be disregarded. 

Diminished vocal resonance may he found over a 
pulmonary abscess before the pus is evacuated, and 
over a ravity filled with liquid. The sign is then 
limited to a circumscribed space. Obstruction of a 
bronchial tube diminiahes resonance in so far as the 
column of air is a medium for the conduction of 
vocal sound. 

The normal disparity between the two sides of the 
cliest is to be borne in mind with reference to di- 



140 ACSCrLTATIOS 15 DISEASE. 

miBisiied or eappreased, as veil as tn incimsecl vocal 
tesonance ; otberwiee, the t^tive fe^eue^ of the 
reeoDUKe on die 1^ side in health might be con- 
ndered to be nwtbtd. The nonmlly gt«ftter resonance 
on the right ade renders it eaeier to determine a 
morbid diminntion on thi& than on the l^ft side. 

DimiiUsMed ami Sttypmfol Vbeal Fmnifttt. — Thie 
tactile sensation, whit^ is appreciable in au^ultation, 
as a nile, is, on the one hand, increased, and, on the 
other hand, diminbhed or suppressed, under the same 
physical conditions which occasion corresponding 
modifications of the vocal resonance. Diminished 
or sQppressed vocal fremitus, therefore, has the same 
diagnostic significance as diminished or suppressed 
vocal resonance. TTsually the abnormal modifica- 
tions of resonance and fremitus go together, but 
either may be out of projiortiou to the other. The 
signs relating to fremitus thus corroborate those 
relating to resonance. The former may be marked 
when the latter admit of doubt, Diniimshed or 
suppressed fremitus is valuable in the diagnosis of 
pleurisy with effusion, empyema, Ijydrothorax, and 
pile umoth orax. 

With regard to vocal fremitus, as to vocal reso- 
nance, it is essential to take cognizance of the nor- 
mal disparity between the two sides of the chest ; 
the greater relative fremitus, on the right side, as a 
rule, being no less marked than the relatively greater 
resonance on that side. 

Metallic Tinkling. — This sign has the same char- 
acters when it accompanies either the loud or whis- 
pered voice, or when it is heard with respiration, 
and, of couree, it has the same significance. It may 
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be more marked with acts of speaking than with 
the respiratory acts. 

Signs obtained by Acts of Coughing or Tussive Signs. 

Acts of coughing may be made subservient to 
auscultation of respiratory sounds in two ways: 
Firsts by the removal of temporary obstruction from 
the accumulation of mucus within bronchial tubes. 
If the respiratory murmur be diminished or sup- 
pressed over a portion or the whole of one side of 
the chest, sometimes an act of coughing eftects dis- 
lodgment of a mass of mucus from either a primary 
bronchus or one of its subdivisions, and the normal 
murmur is at once restored. The dependence of the 
morbid sign upon a temporary obstruction is thus 
demonstrated. Second^ by an act of coughing more 
air is expelled than by an ordinary expiration, and 
in the following inspiration the vesicles have a wider 
range of expansion, giving rise to a proportionately 
loud inspiratory sound ; hence, the characters of this 
sound are more pronounced and can be better studied. 
For these two objects it is often advisable to request 
the patient to cough with a certain degree of force. 

Acts of coughing, moreover, give rise to ausculta- 
tory signs which have their analogues in signs ob- 
tained by respiration and the voice. These tussive 
signs are of less value than the respiratory and vocal 
signs, and in most cases, owing to the latter being 
sufficient for diagnosis, they may be said to be super- 
fluous; nevertheless, they may be observed some- 
times with advantage. When the conditions are 
present which are represented by bronchial respira- 
tion, bronchophony and the bronchophonic whisper, 
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Bounds are obtained which correspond to these in 
their characters. The cough is then said to be bron- 
chial. Witli the stethoscope applied over an empty 
cavity of some size, situated near the surface of the 
lung, the ear receives with acts of coughing a con- 
cussion or shock whicli is sometimes so forcible as 
to be painful. This corresponds to an intense vocal 
resonance. Limited to a circumscribed space, it is a 
highly significant cavernous sign. A low pitched 
blowing sound corresponds to the expiratory sound 
in the cavernous respiration and the cavernous 
whis})er. An amphoric intonation may be heard 
with acts of coughing, which corresponds to ampho- 
ric respiration and amphoric voice. This sign is 
sometimes more marked with cough than with the 
breathing and voice. Cavernous gurgling may also 
be obtained more distinctly with cough than with 
resi)iration. Finally, metallic tinkling not infre- 
quently accompanies acts of coughing. 
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In the preceding chapters the physical conditions 
incident to the morbid chnngea occurring in the 
affections of the respiratory aystem have been enu- 
merated; and the physical eigns obtained bypercua- 
Bion and auscultation representing these conditions 
have been considered, severally, as regards their 
distinctive characters and their significance. The 
object of this chapter is to group the physical con- 
ditions embraced in the different affections of the 
respiratory system respectively, together with the 
representative signs on which rests the physical 
diagnosis of each of the affections. The scope of 
this manual is limited to the physical diagnosis of 
these affections ; but the fact is not to he lost sight of 
that in practical medicine physical signs are not to be 
disassociated from symptoms and pathological laws. 
Au exclusive reliance on physical signs would lead 
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to erroi-s in diagnosis, although, doubtless, errors 
more important and more frequeiit necessarily occur 
when the practitioner ignores percussion and aus- 
eultatioTi, The signs funiished bj perenssion and 
auscultation only have been thus far considered; but 
in grouping these in this chapter, signs obtained by 
other methods of physical exploration will be em- 
braced in so far as they enter into the diagnosis of 
the diffei-ent aftections of the respiratory system. 
These different affections will be taken up separately 
with the exception of those seated in the larynx and 
trachea. AVith reference to physical signs the laryn- 
geal and tracheal affections may bo considered 
collectively. 

Affections of the Larynx and Tracliea. 

The jihyaioal signs referable to the chest in affec- 
tions of the larynx and trachea, denote more or less 
obstruction to the free passage of air through these 
sections of the air tubes. The obstruction in the 
different affections involves different pathological 
conditions. Spasm of the glottis is one of these 
conditions, constituting the affections known as 
laryngismus stridulus and spasmodic croup, occur- 
ring also as a pathological element in laryngitis, and 
sometimes in connection with aneurism, or a tumor 
of some kind, involving the recurrent laryngeal 
nerve. Another pathological condition is the oppo- 
site of this, namely, paralysis of the expanding 
muscles of the glottis, the vocal chords remaining 
flaccid, and approximating during inspiration. 
Other pathological conditions are, cedema of the 
glottis, swelling of the membrane at the glottis in 



AFFECTIONS OF LARYNX AND TRACHEA. 145 

laryngitis, and, in the adult, submucous infiltration, 
diphtheritic exudation, cicatrization of ulcers, mor- 
bid growths, and the presence of foreign bodies. 

In the affections involving the foregoing patho- 
logical conditions, percussion and auscultation are 
of use,^r5^, by enabling the physician to exclude all 
affections within the chest. The absence of signs 
showing the existence of pulmonary diseases renders 
it certain that the symptoms denoting embarrass- 
ment of respiration are referable to the larynx or 
trachea. Second^ by means of auscultation the 
amount of obstruction may be determined more 
accurately than by the subjective symptoms. The 
amount of obstruction is represented by a propor- 
tionate, weakening of the vesicular murmur. This 
is more reliable as regards determining a dangerous 
amount of obstruction than the sense of the want of 
air or the suffering of the patient. The degree of 
diminution of the vesicular murmur is determinable 
with the more accuracy the better the auscultator is 
acquainted with the normal intensity, that is, the 
intensity prior to the occurrence of obstruction. 
With this knowledge, the weakening of the mur- 
mur is a correct criterion of the amount of obstruc- 
tion. In all the pathological conditions named, the 
respiratory murmur is more or less diminished in 
intensity on both sides of the chest; there are no 
signs obtained by percussion, nor do vocal resonance 
or fremitus offer anything distinctive. 

In cases of considerable or great obstruction, in- 
spection furnishes marked signs. The expansion of 
the chest on both sides is restricted, the lower part of 
the chest is contracted in the act of inspiration, and 
13 
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iQ this act the soft parts above the clavicles are 
dfpresaeii. The contniat between these abnormal 
nioveineiitfi and the normal thoracic movements of 
the patient is etriking auil dietinctivo. 

An important application of auscultation ia the 
localization of a foreign bod_v which lias been inhaled. 
If the vesicular murmur on both sides be more or less 
weakened, the foreign body must be situated in either 
the larynx or the trachea. If, ou the other hand, 
the vesicular murmur be weakened or Bupjjreseed on 
one side, and increased on the other side, the body 
is lodged in a primary bronchus. The importance 
of this application of auscultation before opening 
the trachea to njmove a foreign body, la sufficiently 
obvious. The situation of a foreign body may be 
changed from one bronchus to the other by an act 
of coughing, even after an operation has been com- 
menced ; this is, of course, at once determinable by 
auscultation. 

Broncbidfi Seated in Large Bronchial Tnbes, 
In bronchitis, either acute or chronic, as it is ordi- 
narily presented in practice, the inflammation ie 
seated in the large bronchial tubes, in many cas^ 
probably not extending beyond the primary bronchi. 
The physical conditions are, more or less swelling of 
the mucous membrane, this, however, not being suffi- 
cient to occasion any notable obstruction to the free 
passage of air, and the presence, in dift'erent cases, 
in greater or less quantity, of mucus, raueo-purulent 
matter, pure pus, and serum. 

The physical diagnosis involves negative rather 
than positive points ; in other words, the affectione 
from which brouchitia ia to be difl'ercutiated are 
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cxcilmled Ly the absence of their diagnostic signe. 
These aftections are pneumonia, pleurisy, and 
phthisiB. Each of these le characterized by the pre- 
sence of signs, the absence of which warrants its 
exclusion. In bronchitis there is no disparity be- 
twtien the two sides of the chest in the re.sonance 
obtained bj percussion, nor in vocal resonance, the 
bronchial whisper, and fremitus. The swelling of 
the bronchial mucous membrane may cause some 
diminution of the intensity of the vesicular murmur, 
hut as the affection is bilateral, and the bronchial 
tubes on each side are aft'ected equally, l)Oth in de- 
gree and extent, no appreciable disparity in this re- 
sj^ct between the two sides is caused by this physical 
condition. Weakening or suppression of the mur- 
mur over an area greater or less, may be caused by 
bronchial obstruction from a plug of mucus. This 
obstruction ia sometimes removed by an act of ex- 
pectoration, after which the murmur is found to have 
returned, or to have regained its normal intensity. 

The foregoing points, taken in connection with 
the history and symptoms, suffice for the diagnosis. 
Bigna due directly to the disease represent diminished 
calibre of the tubes at certain points from swelling 
of the membrane, adhesive mucus, and spasm of 
bronchial muscular fibres. These signs are the dry 
bronchial rales. They are rarely prominent, and are 
oftener absent than present, if the bronchitis be un- 
accompanied by asthma; hence, they are of little 
value in the diagnosis. Other signs are the bubbling 
sounds or the moist bronchial rales. In acute bron- 
chitis, these are oftener absent than present. They 
occur when there is an unusual quantity of liquid 
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morVjul jiroJucta, or tlieir removal is with difficulty 
eftectwi by expectoration iu consequence of muscular 
debility or otlier causes. These rales are abundant 
and loud in profiortion as the liquid within the 
tubes is either ninco-purulent. purulent, or serous in 
character. They are more or less coarse iu propor- 
tion to the size of the tubes in which the bubbling 
takes place. 

The diagnostic points, negative and positive, which 
hare been stated, are alike applicable to acute and 
chronic bmnchitis, it being, of course, understood 
that the affection is primary, that is, not secondary 
to some other pulmonary disease. 



BronchitiB Seated in Small Bronchial Tabes. Capillary 
Bronchitis. Collapse of Falmoiiary Lobules. Lobular 
Fneamonia. 

Inflannnation extending into the small tul>es (capil- 
lary bronchitis) occasions in these the same physical 
conditions which are incident to bronchitis affecting 
tubes of large size, namely, swelling of the membrane, 
and the presence of liquid morbid products. The 
latter are not as easily removed \>y expectoration as 
when they are within large tubes, and, therefore, they 
arc constantly present in greater or leas quantity. 
These conditions in small tubes involve oljatructioo 
to the free passage of air to and from the air vesicles; 
hence, the vast difference as regards the symptoms, 
the suffering, and the danger. Tlie affection is bi- 
lateral, a fact greatly eidiancing the gravity of the 
affection. An incidental physical condition is solidi- 
lication, generally in disseminated portions of lung, 
tlie latter varying iu number aud size. These por- 
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tioiis of snlidifiod lung Jeuote eitbor colLipfie of 
pulmonary lobules or lobular pneumonia, or both in 
conjunction. To this incidental atlection, German 
writers applj the name "Catarrhal pncnraonia." Of 
course, any discussion of pathological questions 
suggested by these names would be here out of place. 
With reference to diagnosis it is to be borne in mind 
that the solidified jwrtions of lung in cases of bron- 
chitis seated in small tubes are especially situated in 
the lower lobes. Another incidental physical condi- 
tion is temporary dilatation of the air cells, or vesicu- 
lar emphysema, seated in the upper lobes. Both of 
these incidental conditions are bilateral, like the bron- 
chitis with which they are connected. Collapse of 
pulmonary lobules, or lobular pneumonia,oi' both, and 
emphysema occur in only a certain proportion of the 
cases of bronchitis seated in small tubes. The signs, 
therefore, admit of a division into those which re- 
late, let, to the bronchitis, and, 2d, to these incidental 
aftections. With i-eference to the diagnosis, the fact 
is to be borne in mind that bronchitis seated in small 
tubes occurs chiefly in children and the aged. 

The physical diagnosis of bronchitis seated in 
small tubes, rests on negative points, together with 
a positive sign which is uniformly present. This 
sign is the fine moist bronchial or subcrepitant rale, 
present on both sides and diffused over the chest. 
. The bubbling sounds are to be distinguished from 
the fine dry crackling sounds or the crepitant rale, 
to the characters of which the former in some mea- 
sure approximate. 

The bronchitis gives rise neither to dulness on 

percussion, nor to any notable change in vocal reso- 

13* 
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miiice, or fivmitUB. The r«r>in«orT marmur, if not 
olwour<-'<l by rales, is weakene<l on TmiiIi sides. Irre- 
Bi«K!tive of being drowned by rales, it may be eop- 
prifwed by tlie amount of broncliial obstmction. 
These are the negative [wints in the dia^iosis. In 
piihnonary fcdenia, fine moist broncliial ralea are 
prcHcnt on lioth eides, but in this affection there is 
notable diihiesH on percussion, and the affection 
occui'B in certain jiiithological connections, namely, 
with mitral stenosie, and disease of the kidneys. 
Acute tu^wreuloeis may present the moist bronchial 
rules with the negative points, wliieb, in connection 
with symptoms, characterize bronchitis seated in 
the small tubes. The differentiation is to be baaed 
on dittbrences jiertaining to the history and duration, 
together witli the age of the patient. 

The codxistenee of the incidental affections, 
nauioly, eoliapee of pulmonary lobulee, or lobulnr 
pneumonia and emphysema, occasions additional 
signs. If the soiidiiied portions of lung be numerous, 
or considerable in size, there will be dulncss on per- 
cuHHion in circumscribed situations on the posterior 
aBiwct of the chest. This will be found on both 
aides, but perhaps more marked on one side. Bron- 
clio-vesicular or the bronchial respiration may bo 
proHent, togetber with the vocal signs of soliditicfi'- 
tion, namely, either increased vocal resonance, or 
bronchophony, and increased vocal fremitus. Tlie 
pitch of the moist rales produced within solidified 
portions of lung will be high in pitch, whereas, i 
solidification do not exist, these ralea are compara- 
tively low in pitch. The existence of solidification 
at any iioint may bo determined by the pitch of the 
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rales, as well as by the foregoing respiratory and 
vocal signs. 

On the anterior aspect of the chest in the upper 
and middle regions, on both sides, the resonance on 
percussion is vesiculo-tympanitic, the respiratory 
murmur weakened or suppressed, and the rhythm 
altered — in short, the combination of signs which 
will be stated under the head of emphysema. 

In the cases in which the bronchitis occasions 
great obstruction in the small tubes, and, still more, 
if collapse of lobules, or lobular pneumonia and 
emphysema occur, important signs are obtained by 
inspection. The anterior portion of the chest re- 
mains expanded, and retraction of the lower part of 
the chest takes place in the acts of inspiration. 

Asthma. 

The pathologico-physical condition in a paroxysm 
of asthma, is obstruction in the small bronchial 
tubes attributable to spasm of the bronchial mus- 
cular fibres. With this condition is associated a 
temporary vesicular emphysema, which exists often 
as a persistent affection in persons who are subject 
to asthma. If the emphysematous condition already 
exist, it is increased during the paroxysm of asthma. 
Bronchitis generally coexists either as a transient or 
a chronic affection. In an asthmatic paroxysm, 
therefore, there are present the signs which are 
proper to asthma, together with those of emphysema, 
and associated bronchitis may also occasion addi- 
tional signs. 

The physical diagnosis of asthma, like that of 
bronchitis seated in small tubes, is based on negative 
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points taken in connection with a sign which is 
invariably present, namely, dry bronchial rales. 
These rales are more or less intense, and they are 
diffused over the entire chest. They are generally 
heard at a distance. The sibilant and sonorous 
varieties are mingled, and they are constantly 
changing as regards the character of the sounds. 

The negative points are the same as in capillary 
bronchitis, namely, absence of dulness on percussion, 
vocal resonance and fremitus also being unaltered. 
Asthma and bronchitis seated in small tubes agree 
in the fact that obstruction is the important physical 
condition. Pathologically they differ essentially in 
the obstruction being due in the latter affection to 
bronchial inflammation, and in the former to spasm. 
The two affections differ in the signs representing 
these different conditions, fine moist bronchial rales 
existing in one, and loud diffused dry bronchial rales 
existing in the other. 

Taking the difference as regards the positive 
physical signs in connection with the history and 
symptoms, the differentiation of the two affections 
may be made without difficulty. 

The signs which relate to the associated emphyse- 
matous condition, are those which are diagnostic of 
this condition, existing irrespective of asthma ; and 
the physical diagnosis of emphysema will be next 
considered. Coexisting bronchitis may give rise to 
moist bronchial rales more or less coarse. These are, 
however, often wanting, and they are rarely marked 
during paroxysms of asthma. When present in 
this pathological connection, they are low in pitch, 
denoting the absence of solidification of lung. 
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Pulmonary or Vesicular Emphysema. 

This affection, as a rule, is seated exclusively or 
chiefly in the upper lobes. When it is lobar, in con- 
tradistinction from lobular emphysema (in the latter 
variety the condition existing in comparatively a few 
disseminated or isolated portions of lung), increase 
in volume of the affected lobes is an important 
physical condition standing in relation to certain 
signs. Diminished range of expansion with acts of 
inspiration is another physical condition ; the affected 
lobes are in a permanent state of expansion approxi- 
mating to that at the end of the inspiratory act. It 
follows from these conditions that the amount of air 
is in excess of the normal proportion to the solids 
and liquids in the affected lobes. Both lungs are 
affected, that is, the affection is bilateral. In the 
great majority of cases chronic bronchitis coexists, 
and patients affected with emphysema are often, but 
by no means invariably, subject to paroxysms of 
asthma. Not infrequently an asthmatic element, 
with or without pronounced paroxysms of asthma, 
exists much of the time in connection with emphy- 
sema. The emphysematous condition, as a rule, with 
few exceptions, is greater in the upper lobe of the 
left than of the right lung. A rare condition, which 
is generally included under the name emphysema, 
differs materially from the ordinary form of this 
affection. This condition is that also known as 
senile atrophy of the lungs. The volume of the 
lungs is not increased in this variety of emphysema, 
the proportion of air over the solids is, however, in 
excess, owing to the diminution of the latter from 
atrophy. . 
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The diagnostic evidence obtained by percussion is 
quite distinctive of ordinary lobar emphysema. The 
resonance over the upper and middle regions of the 
cheat on both sides is vesiculo-tympaiiitic, that is, 
the intensity of the resonance is abnormally increased, 
the quality is a combination of tlie vesicular and 
tympanitic, and the pitch is mora or less raised. 
Owing to the fact that the emphysema is greater on 
the left than on the right side, the vesiculo-tympa- 
nitie resonance is more marked on the left side. The 
difference in intensity between the two sides may 
lead to the error of regarding the resonance on the 
right side as dulness. The error is avoided by 
attention to the pitch and the quality of the reso- 
nance. If dulness existed on the right side, the 
pitch of the sound should be higher on that side ; 
on the other hand, if the difference in intensity be 
due to the greater amount of emphysema on the 
left side, the pitch is higher on tliat side, and the 
quality vesiculo-tympanitic. The attention of the 
student is particularly called to the foregoing points 
of distinction. Assuming that a vesiculo-tympanitic 
resonance exists anteriorly on both sides, and that it 
is marked on the left as contrasted with the right 
side, how is the existence of this sign on the right 
side to be determined ? The answer is, the resonance 
over the upjier is to be compared with that over the 
lower lobe of the right lung. Percussing lirst over 
the upper lobe of the right lung, and second over the 
lower lobe of this lung, that is, ^losteriorly, below 
the scapula, or in the infra-axillary region, the 
vesiculo-tympanitic resonanee over the upper lobe is 
rendered manifest. In a series of patients affected 
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with empLyaema, the uniformity of the results of 
percussion is very striking; anteriorly, over the 
left side, the resonance is vesiculo-tynipanitic aa 
compared with the resonance on the right side, and 
the resonance is shown to be vesiculo-tympanitic on 
the right side anteriorly aa compared with the reso- 
nance posteriorly below the scapula. 

Aa regards tbe abnormal modifications of the 
respiratory murmur in emphysema, there is, lirst, 
weakened or, it may be, suppressed respiratory 
sounds without notable change in pitch or quality. 
Diminished intensity of the murmur exists over tbe 
upper lobes on both sides, as compared with tbe 
niunuur over the lower lobes; and in most cases 
the greater diminution or the suppression is on the 
left rather than on tbe right side. Exceptions to 
the latter statement may be caused by oI>struction 
of the bronchial tubes on tbe right and not on the 
left side by an accumulation of mucus, and, in rare 
instances, by the fact that tbe emphysema is greater 
on the right side. Second, modifications in rhythm 
are not infrequent. These consist in a shortened 
(deferred) inspiratory, and a prolonged exfiiratory 
sound. In some instances an inspiratory sound is 
wanting, and an expiratory sound is alone heard. 
The prolonged expiratory sound in emphysema is 
always low in pitch and blowing or non-tuljular in 
quality, in these respects differing from the prolonged 
expiration which denotes solidification of lung, the 
latter being high in pitch and tubular in quality. 
These essential points of difference I claim to have 
been the fii-st to point out distinctly. 

The foregoing signs obtained by percussion and 
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ansenltation arc tliose which are in a positive sense 
diairnostic of emphysema. Associated with these are 
certain important negative ix)ints, as follows: vocal 
resonance, vocal fremitus, and bronchial whisper are 
not nota]>ly altered. These negative points suffice 
to exclude other affections than emphysema. 

Signs obtained hy insixjction are quite distinctive 
of this affection. Emphysema, existing in a marked 
degree, causes a characteristic deformity of the chest; 
the anterior surface is bulging, giving to the chest 
an abnormally rounded, bow-windowed, or barrel- 
shajjcd ai»])earance, the lower part appearing to be 
contracted. This deformity occurs when the emphy- 
sema has l>een developed in early life. The move- 
ments of the chest in inspiration are characteristic. 
In tranquil breathing there is but little movement 
of tlic^ upper and middle anterior regions; but in 
Ibrced breathing the sternum and ribs move together 
as if they were one solid piece. The lower portion 
of the chest and the epigastrium are retracted in 
insj)iration ; the costal angle is diminished, the ribs 
and cartilages connected with the sternum being 
sometimes on a line; the soft parts above the clavicle 
and sternum are often notably depressed with inspi- 
ration. Owing to depression of the heart downward 
and inward, the cardiac impulses are seen and felt in 
the epigastrium. Percussion and vocal resonance, 
at the same time, show the superficial cardiac region 
to be diminished or lost, the upper lobe of the left 
lung covering this space. There may be more or 
less anterior curvature of the spine, and the lower 
1)0 rt ions of the scapulai may project, so that some- 
times the plane of these bones is almost horizontal. 
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These striking appearances characterize cases in 
which emphysema exists in a marked degree, and 
especially when the affection dates from early life. 
They are less marked or wanting if the emphysema 
be moderate in degree, and it have taken place in 
middle-aged persons or those advanced in years. 

In the variety of emphysema distinguished as 
senile, or senile atrophy of the lungs, in which there 
is coalescence of air vesicles, from destruction of the 
cell walls, without increased volume of the affected 
lobes, the diagnosis is to be based on the vesiculo- 
tympanitic resonance on percussion, weakened respi- 
ratory murmur, with, perhaps, the alterations in 
rhythm, sinking of the soft parts above the clavicles, 
and the negative points, exclusive of deformity of 
the chest, wliich have been described. 

Emphysema can hardly be confounded with any 
other affection than phthisis. The differentiation 
between these two affections is sufficiently easy, if 
the diagnostic points, positive and negative, of the 
former, be appreciated. Phthisis occurring in a 
patient affected with emphysema, makes a somewhat 
difficult problem in diagnosis, but, fortunately for 
the diagnostician, a patient with emphysema very 
rarely becomes phthisical. 

Owing to the frequency with which an asthmatic 
element enters into the clinical history of emphysema, 
the dry bronchial (sibilant and sonorous) rales are 
often present, even when paroxysms of asthma do 
not occur. 
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Pleurisy, Acute and Chronic. Empyema. Hydrothorax. 

In the first stage of acute pleurisy, that is, prior 
to the effusion of liquid, the physical conditions are, 
the presence of more or less recently exuded, soft, 
and glutinous lymph upon the pleural surfaces, which 
are now in contact, and restrained movements of 
respiration on the affected side in consequence of the 
pain which they occasion. In the second stage, 
serous liquid accumulates within the pleural cavity, 
the quantity varying in different cases, sometimes, 
although rarely, filling the chest on the affected side. 
In proportion to the quantity of liquid, the space 
over which the pleural surfaces are in contact is re- 
stricted, the movements of these surfaces over each 
other are limited, and the lung is condensed. In the 
third stage, the quantity of liquid decreases, the 
space over which the pleural surfaces are in contact 
increases, and the compressed lung is more or less 
expanded. The lymph upon the pleural surfaces 
becomes more dense and adherent. The surfaces may 
become agglutinated by the intervening lymph. 
Finally, in convalescence, permanent adhesions re- 
sult from the production or growth of areolar 
tissue. 

In subacute and chronic pleurisy, there is the 
same series of physical conditions, the points of 
difiference being, as a rule, a less amount of exuda- 
tion, and a greater amount of effused liquid. The 
quantity of liquid in chronic pleurisy is often suffi- 
cient to compress the lung into a small solid mass, 
situated at the upper and posterior part of the chest, 
and to dilate the aftected side. The heart is often 
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removed fram its normal situation. If the pleurisy 
be on the left side, the heart may be pushed laterally 
beyond the right margin of the eternum ; if the 
pleurisy be on the right side, the heart is pushed 
laterally to the left of its normal situation. 

In empyema the accumulation of puB is apt to be 
still greater than that of serous effusion in simple 
chronic pleurisy, causing, of course, greater dilatation 
of tlie chest, and more displacement of the heart. 

In these varieties of pleurisy, the afteetion, with 
rare exceptions, is unilateral. 

In hydrothorax the conditions differ, _^j's(, as re- 
gai-ds the absence of the exudation of lymph ; second, 
the affection ia bilateral, the effusion of liquid taking 
place in both pleural cavities; and third, although 
the quantity of liquid may be considerably greater 
on one side, the accumulation very rarely, if ever, 
is sufficient to cause much dilatation of the chest on 
that side, with complete condensation of the lung, 
and notable displacement of the heart. 

The signs in the fii-st stage of acute pleurisy are 
relative feebleness of the respiratory murmur on the 
affected side, from the restrained respii-atory move- 
ments on that side, and a rubbing friction sound. 
The former ia not distinctive of pleurisy, being pre- 
sent when the reapiratory movements on one aide are 
restrained by pain in intercostal neuralgia and plecro- 
dynia. A friction sound is not always obtained. 
In the absence of this sound, the physical diagnosis 
cannot be made with positiveness prior to the effu- 
sion of liquid. Assuming that the general and local 
symptoms point to an acute inflammatory affection, 
the differential diagnosis relates to pleurisy and 
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pneumonia. A plciinil friction sound may ha pre- 
Bent in the latter as well as the former of these two 
attectionB. The pathognomonic sign of pneumonia, 
the crepitant rale, being wanting, the dift'erentiation, 
in this stage, must reat on diagnostic points pertain- 
ing to the symptoms. 

In the second stage of acute pleurisy, the diag- 
nostic signs are those which denote the presence of 
liquid within the pleural cavity. These signs are 
simple and distinctive. There is either dulness or 
flatness on percussion at the base of the chest, 
extending upward a distance projMirtionate to the 
quantity of liquid. If the trunk be in a vertical 
position, that is, the patient sitting or standing, the 
line of demarcation between the dulness or flatness 
and pulmonary resonance, is a horizontal line, on 
either the anterior, lateral, or posterior aspect of the 
chest. This Hue denotes the level of the liquid, and 
it is easily obtained by percussion. It is as easily 
determined by auscultating the vocal resonance, this 
either abruptly ceasing or being notably diminished 
at the level of the liquid, llaving ascertainetl the 
horizontal line forming the upper boundary of dul- 
ness or flatness on the anterior aspect of the chest, 
the patient sitting or standing, if the position be 
changed to recumbency on tlie back, and the pulmo- 
nary resonance be found then to extend more or less 
below this line, this fact is demonstrative proof of 
the presence of liquid. Proof in this way is ob- 
tained in a large majority of cases, the exceptional 
cases being those in which the pleural surfaces are 
united, either by agglutination or permanent adhe- 
sions, above the level of the liquid. The resonance 



PLEURISY, ACUTE AND CHRONIC. 



161 



on perciisBion over the lung above tlie level of the 
liquid is generally vesiciilo-t jmpaiiitic — the intensity 
increased, the pitch raised, the vesicular and tym- 
panitic quality comhined. Sometimes tliere is so 
little vesicular quality in this veaieulo-tympanitic 
resonance, that it may seem to be purely tympanitic, 
and is suggestive of pneumothorax. Associated 
signs will always prevent this error of observation. 
Vocal resonance and fremitus are either notably 
lessened or suppressed over the portion of the chest 
situated below the level of the liquid. The respira- 
tory sound below the level of the liquid is suppreaaed. 
If any be heard, it is transmitted either from the 
lung above the liquid, or, laterally, from the lung on 
the other side of the chest. Above the liquid the 
respiratory sound, as a rule, is weakened. If the 
amount of liqiiid be sufficient to produce much con- 
densation of lung, the respiratory sound is broncho- 
vesicular. Sometimes, owing to the pleural surtaces 
above being adherent, a strip of lung at the level of 
the liquid is sufficiently condensed by eonapresBion 
to give a broncliial respiration. Under these circum- 
stances, there will he either bronchophony or the 
modification of that sign known as [Egophony. If 
the lung be not sufficiently eoinpressed for the pro- 
duction of these signs of solidification, the vocal reso- 
nance is simply moi-e or less increased. 'The fremitus 
is usually increased above the liquid. Over the un- 
aft'ected side tlio respiratory murmur is increased in 
intensity. 

The foregoing signs are present wheu the pleural 
cavity is partially filled ; a quarter, a half, or two- 
thirds of the thoracic space being occupied by 
14* 
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liquid. The signs present when the cavity is com- 
pletely filled, will be presently stated in connection 
with chronic pleurisy. 

The signs which have been stated show not only 
the presence of liquid, but its quantity. By means 
of these signs are readily ascertained the progressive 
increase or decrease in the quantity of liquid, and 
its disappearance. After the liquid has disappeared, 
often notable dulness on percussion remains for 
some time, showing the presence of lymph not yet 
absorbed. During the decrease of the liquid, and 
after its disappearance, a friction murmur is often 
perceived. This murmur is now apt to be rough — 
a rasping, grating, or creaking sound. It may be 
loud enough to be heard by the patient, and by 
others at a distance from the chest. It continues 
sometimes for a considerable period. 

The physical diagnosis in cases of chronic pleurisy, 
when the liquid occupies a portion only of the tho- 
racic space, rests, of course, on precisely the same 
signs as in cases of acute pleurisy. If, however, the 
chest on the aftected side be filled and dilated, certain 
of the signs which have been stated are wanting, 
and others are added. The aftected side is every- 
where flat on percussion. Flatness on percussion 
over the whole of one side, the aftection being 
chronic, denotes, as a rule, with rare exceptions, 
either chronic simple pleurisy or empyema. Respi- 
ratory sound is wanting except at the summit over 
or near the compressed lung, where it is bronchial. 
Some cases ofter an important exception to this rule, 
namely, the bronchial respiration is diftused over 
the greater part, or even the whole, of the aftected 
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Bide. The student slioiild bear in mind tins fiu^t; 
otherwise, the diftnsion of the broncliial reepiratiou 
may lead to tlie Buspicion that the flatness on per- 
cussion denotes solidification of lung, and not the 
presence of liquid. Other signs, however, should 
alwaj's correct this error. Vocal resonance and 
fremitus are either suppressed or notably diminished 
over the whole of the aft'eeted side. Generally, even 
when the chest is not dilated, the intercostal depres- 
sions are lessened or abolished. If the walls of the 
chest be thinly covered with integument, tlio two 
sides present a marked contrast in this respect. This 
is seen especially at tlie middle and lower regions of 
the chest anteriorly and laterally. It is especially 
marked at the end of the inspiratory act. If the 
affected side be dilated, tliis is apparent on inspec- 
tion, and may be determined accurately by semi- 
circular or diametric mensuration, callipers being 
required for the latter. The respiratory movements 
on the affected side are diminished or annulled, and 
they are increased on the healthy side, the two sides 
affording a marked contrast in this regard. If the 
pleurisy be on the left side, the impulses of tlie heart 
are not infrequently felt on the right of the sternum. 
If tlie impulses cannot be felt, auscultation shows 
the maximum of the intensity of the heart-sounds 
to be more or less removed to the right. If the 
pleurisy be on the right side, the impulses or sounds 
of the heart denote more or less displacement late- 
rally to the left. The intensity of the respiratory 
murmur on the unaffected side is notably increased. 
In cases of empyema the same signs are present 
as in chronic pleurisy. The character of the liquid 
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does not alter upprecinbly any of tlio signs wlik'li 
have been stated. ^Dilatation of the aft'octed side of 
the chest is more apt to occur, and to he more marked 
than in simple pleurisy. The differential diagnosis 
between tljese two varieties of pleurisy is to be made 
with positiveness by the introduction of a small 
trochar and obtaining enough of the liquid to ascer- 
tain its cliaracter. 

When tlie left pleural cavity ie filled with pua, 
the movements of the heart Bometimes give to the 
affected side of the chest an impulse perceived hy the 
eye and touch ; hence, the term pulsating empyema. 
After a spontaneous perforation of the chest followed 
hy a circumscribed purulent collection hcneatli the 
integument communicating with the pus within the 
pleural cavity, the tumor thus formed sometimes has 
a strong pulsation which is synchronous with the 
ventricular systole, and may give rise to the suspicion 
of aneurism. 

In cases of hydrothorax the signs denote partial 
filling of the chest on both sides. The affection is 
bilateral. Generally the quantity of liquid in the 
two sides is not equal, and there is often a notable 
disparity in this resixict. Friction sounds are never 
present. Variation of the level of the liquid with 
change of the position of the patient from the verti- 
cal to the horizontal, is nearly always determinable. 
Hydrothorax, meaning by this term a purely dropsi- 
cal affection, is to he difterentiatcd from double 
pleurisy with effusion. The history and symptoms, 
taten in connection with the signs, suffice for this 
discrimination. 
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Pneamothorax. Pneamo-hydrothorax. 

Ill tlic extremely raro caflesot' jjiieiiniotlicirax, that 
is, aa distinguished from pneiimo-hydrotborax, the 
physical conditions are: the presence of air partially 
or completely occupying the thoracic space, and con- 
densation of lung in proportion to the space occupied 
by air. 

The diagnostic signs arc, a jiurely tympanitic reso- 
nance over a portion or the whole of the affected 
side of the chest ; suppression of the vesicular mur- 
mur over a apace corresponding to that in which 
tympanitic resonance is obtained, with notable dimi- 
nution or suppression of voeal resonance and fremitus. 
Over the compressed lung, if the condensation amount 
to complete or considerable solidification, there will 
be bronchial respiration and bronchophony; if the 
solidification be not complete nor considerable, there 
will be broncho-vesicular respiration with increased 
vocal resonance and fremitus. The accumulation of 
air may be sufficient to dilate the affected side, and 
to restrain or annul the respiratory movements on 
this side. The appearances on inspection are then 
precisely the same as in the cases of chronic pleurisy 
and empyema in which the affected side is dilated 
from the presence of liquid. Pneumothorax is, how- 
ever, at once differentiated by the tymimnitie reso- 
nance on percussion. If one side of the chest be more 
or less dilated, and the resonance over the side be 
purely tympanitic, the thoracic space must he tilled, 
not with liquid, bnt with air. The intensity of the 
respiratory murmur on the healthy side is increased. 

In the great majority of cases in which the pleural 
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cavity eontains air, there is also present more or less 
liquid, wbicb may be serous or purulent. TheaEFec- 
tion 18 then known as pneurao-Lydrothorax. The 
physical conditionsarethesameasiu pneumothorax, 
with the exception of the presence of liquid. Tlie 
relative proportions of liquid and air in different 
cases are variable, anil, also, in the same case at dif- 
ferent i>criod8. 

The pliysical diagnosis of pneunio-hydrothorax, 
as distinguished from pneumothorax, embraces the 
Bigns of liquid, in addition to those of air, within 
the pleuralcavity. If the quantity of liquid belarge 
or considerable, percussion at the base of the chest 
gives fintness extending upward more or less, and 
tympanitic resonance above, the patient either sitting 
or standing. The upper limit of fiatness when the 
body is vertical is hounded by a horizontal line on 
the anterior, or lateral, or ptwterior aspect of the 
chest. A change from the vertical to the horizontal 
position invariably causes variation of the upper limit 
of the flatness, inasmuch as the liquid and air change 
tht'ir relative situations without an exception. The 
quantity of liquid is determined approximately by 
ascertaining the space over which the flatness on 
percussion extends. The line which divides the flat- 
ness and the tympanitic resonance does not accurately 
denote the level of the liquid, because tympanitic 
resonance is transmitted a certain distance below 
this level ; hence, it is always to be assumed that 
the level of the liquid is somewhat higher than the 
upper boundary of the flatness. 

In both pneumothorax and pneumo-hydrothora: 
a group of auscultatory signs are oftc-u found which 
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are highly diagnoatic, indeed almost pathognomonic. 
These aigna are amphoric respiration, amphoric voice 
or echo, and metallic tinkling. The amphoric and 
the tinkling sounds may be present, either without 
the other, but they are not infrequently associated, 
Neither are present in every case, and they are not 
present in the same case at all times; their absence, 
therefore, by no means excludes the afl'ections, and 
they are not essential to the diagnoais. When pre- 
sent, they denote either air or air and liquid in the 
pleural cavity with pertbration of lung, or a large 
phthisical cavity. Their occurrence in the latter is 
extremely rare, and, whenever they are associated 
with other signs already stated, their diagnostic im- 
port is demonstrative. 

Pneumo-hydro thorax may almost invariably be 
diagnosticated instantly by the presence of a succua- 
sion sound. Whenever distinct splashing is pro- 
duced by percussion and referable to the cheat, that 
is, not produced within the stomach, it is demon- 
strative of the presence of air and liquid within the ■ 
pleural cavity. 

Acute Lobar Pneumonia. 

In the first stage of this disease, there is an ab- 
normal accumulation of blood within the vessels of 
the affected lobe (active congestion or hypcrsamia), 
with some glutinous exudation within the air vesi- 
cles and bronchioles. Generally some exuded lym])h 
is upon the pleural surface, this being due to circum- 
scribed dry pleurisy. In most cases there is alst 
cumscribed bronchitis, which is limited to the tubes 
within the afi'ected lobe. lu the socoud stage, there 



is solidification, due to fibriuoua exudation within 
the air veeiclea. The Bolidification, at first limited, 
extends either rapidly or slowly, as a rule, over the 
whole lobe. Exceptionally, more or less liquid eft'u- 
sion into the pleural cavity takes place (plouro-pnou- 
monia), the pleurisy then extending beyond the limits 
of the aft'ectod lobe. In this stage the pneumonia 
may involve either another lobe of the lung prima^ 
rily affected, or a lobe of the opposite lung; and 
sometimes the affection, by successive invasions, ex- 
tends over the whole of one lung, together with a 
lobe of the opposite lung. The pneumonia, in these 
secondary invasions, is usually accompanied by pleu- 
risy and bronchitis. In tlie stage of resolution, the 
solidification of the affected lobe, or lobes, decreases, 
Boractimes rapidly and sometimes slowly, until the 
normal condition is restored. If resolution do not 
take place, and the affection pass into the stage of 
purulent infiltration, the air vesicles and bronchial 
tubes contain a puruloid liquid in greater or less 
quantity. Exceptionally pus is collected in a cavity, 
or in cavities, constituting pulmonary abscess. 

The physical diagnosis of acute lobar pneumonia 
in the first stage, must be based on the presence of 
the crepitant rale, with moderate or slight dulnese 
on percussion over tlie affected lobe. There is some- 
times in this stage a pleuritic rubbing sound over 
the affected lobe. Tlie crepitant rale is not always 
present, and, hence, the affection cannot be excluded 
by the absence of this sign. "When present, taken 
in connection with the symptoms, this sign is pa- 
thognomonic of the affection. It is imiiortant not to 
mistake for this sign fine bubbling or the subcrepi- 
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taut rale. Wlien tlie cropitant rale is wanting, a 
positive pliysieal diagndsis must he deferred until 
more or less of tlie affected lobe becomes solidified, 
that is, when the aftection passes into the second 



The diagnosis in the second stage Is to he based on 
the signs of solidification furnished by auscultation 
and percussion. The auscultatory signs are the 
broncho-vesicular, followed by the bronchial, respi- 
ration; increased vocal resonance, followed by bron- 
chophony, and increased bronchial whisper, followed 
by whispering bronchophony. The eigna of solidi- 
fication are manifest at first within a circumscribed 
space, situated over either the upper, tlie lower, or 
the middle portion of the affected lobe; and either 
rapidly or slowly the signs extend, in most cases, 
over the entire lobe. The crepitant rale, if it have 
been present in the first, generally disappears in the 
second stage. Sometimes, however, it is not entirely 
lost in this stage. The broncho-vesicular respiration, 
increased vocal resonance, and increased bronchial 
whisper are present when the solidification is slight or 
moderate ; the bronchial respiration, bronchophony, 
and bronchopbonic whis]^>er take their place when 
the solidification becomes considerable or complete. 
The latter signs, as a rule, speedily follow, inasmuch 
as the solidification in most cases quickly becomes 
complete or considerable. The foregoing three 
signs, denoting considerable or com[)leto solidifica- 
tion, are usually present. Bronchial respiration, 
however, is sometimes present without broneho- 
pliony, and vice verm. Either, iiresent alone, suflices 
to show the existence and the extent of the soliditi- 
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cation. Moist bronchial or bubbling rales are 
sometimes, but rarely, heard over the alFected lobe. 

There is notable dulness on percussion in the 
second stage. The dulness may approximate, and 
even amount to flatness. If a single lobe be affected, 
the dulness, or flatness, extends over a space corres- 
ponding to that occupied by the lobe or the portion 
of it which is solidified. In the antero-lateral aspects 
of the chest, the dividing line between the solidified 
and the healthy lobe is readily ascertained by per- 
cussion, and this line is coincident with the inter- 
lobar fissure. It sometimes happens that the upper 
and the lower lobe of the right lung are affected, 
the middle lobe not becoming involved. The space 
corresponding to the middle lobe may then form an 
island of resonance surrounded by notable dulness 
on percussion. 

Whenever one lobe of a lung is affected, the reso- 
nance over the unaffected part of the same lung is 
abnormally increased, the pitch is raised, and the 
quality is vesiculo-tympanitic ; vesiculo-tympanitic 
resonance, in other words, is produced. This renders 
more marked the contrast between dulness over the 
solidified, and resonance over the healthy, lobe. 

Over a portion of an upper lobe in the second 
stage, instead of notable dulness or flatness, there 
may be marked tympanitic resonance. This reso- 
nance proceeds from air within the trachea, and the 
bronchi exterior to the lungs, the lung-substance 
being completely solidified ; it is chiefly or especially 
marked over the site of these air tubes. In some 
cases the tympanitic resonance has the cracked-metal 
or the amphoric intonation. These signs, per sCy 
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might suggest either pneumothorax or phthisical 
cavities ; the associated resjiimtory ami vocal signs, 
however, show only eolidificEtion of lung. In cases 
of pneumonia aftecting the left lung, a tympanitic 
resonance is not infrequently propagated irom the 
stomach more or less upward over the affected side 
of the chest. This may be readily traced to the 
stomach. On the right side, a tympanitic resonance 
is sometimes propagated, a certain distance upward, 
from the transverse colon. 

Tlie eoniraeneement of the stage of resolution is 
denoted hy a hroncho-vesicular respiration. The 
first change observed is the presence of a little vesicu- 
lar quality in the inspiratory sound. When this is 
observed, the respiration is no longer bronchial, but 
has become broncho-vesicular, although the pitch is 
still high, and the expiration is prolonged, high, 
tubular. . This slight change shows that air begins 
to enter the pulmonary vesicles. As resolution goes 
on, more and more of the vesicular takes the place 
of the tubular quality in the inspiratory sound, and 
the pitch is lowered in proportion ; the expiratory 
sound becomes proportionately less and less pro- 
longed, its pitch lowered, its quality less tubular, 
until, at length, the normal characters of the respi- 
ratory murmur are regained. Resolution is then 
complete. 

While the broneho-vesicnlar respiration is under- 
going the modifications just stated, the vocal soimda 
have corresponding changes. Bronchophony per- 
sists for some time after the respiration has become 
broncho-vesicular, and then disappears, increased 
vocal resonance generally taking its place, and per- 
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sisting until reBolutiou ia completed. Tlie Lroiieliial 
wbisper loeea ita broncho pi ionic character, and ia 
simply inci-eased until ita normal characters are re- 
gained. While the solidification is complete, the 
vocal fremitus may, or may not, be increased. It is 
Boraetimes dirainislied. When, however, resolution 
has so far progressed tliat bronehopliony is lost, the 
fi-eniitus is usually greater than in health, and so 
continues, hut progrossively lessening until the 
solidification entirely disappeai's. 

Diunng the progress of resolution, the dulnees on 
percussion diminishes in proportion as air enters the 
air vesicles. If tympanitic resonance have been pre- 
sent over the upper lobe, this gives place to a vesicular 
resonance. Some dulneas, however, remains after 
the completion of resolution, and persists until the 
exuded lymph on the pleural sui'face ia absorbed. 
The amount of dulnese remaining when the respira- 
tory and vocal eigus denote resolution, ia propor- 
tionate to the quantity of exudation incident to the 
associated pleurisy. 

In this stage the crepitant rale not infrequently 
returns, if it have entirely disappeared during the 
second stage, and if it have persisted, it is more 
marked and diffused. It is now known as the re- 
turning crepitant rale. More frequently the rale in 
this stage 13 a fine bubbling or the subcrepitant. 
Both rales are not infrequently associated; and, from 
the distinctive characters of each, they are readily 
distinguished. Moist rales more or less fine or coarse 
are not infrequent. 

If the affection pass into the atage of purulent 
infiltration, the respiratory sounds are feeble or sup- 
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pressed, having, if present, more or less of the bron- 
chial characters. Bubbling bronchial rales, coai-se 
and fine, are abundant. Weak bronchophony may 
persist, or the vocal resonance may be diminished. 
Fremitus may, or may not, be increased. Notable 
dulness or flatness on percussion remains. 
I If the pneumonia result in pulmonic abscess, there 

will be notable dulness or flatness on percussion 
within a circumscribed space, together with absence 
of respiratory mnnnur, and diminished or sup- 
pressed vocal resonance. These signs warrant a 
probable diagnosis which is corroborated by the 
sudden expectoration of pus in a considerable quan- 
tity. The signs just stated may tlien be followed by 
those denoting a cavity, namely, cavernous respira- 
tion and wliisjier, with intense vocal resonance. 

CircnmBcribed Fneumoaia, Embolic PneuinDnia. Hemor- 
rhagic lafarctDS or Pulmonary Apoplexy. 

The form of pneumonia known as lobular pnou- 
mouia, occurring chiefly iu children, has been con- 
sidered {vide Bronchitis seated in small-sized tubes). 
Whenever circumscribed, as a rule, pneumonia ia 
secondary to some other pulmonary aftbction. Cir- 
cumscribed pneumonia, having the anatomic^ 
characters of acute lobar pneumonia, that is, giving 
rise to an intra-vesicular exudation which may 
disappear readily by resolution or absorption, is not 
infrequent in cases of phthisis. The signs are t 
which represent solidification of lung within an 
area more or lees cireurascribed ; but the diti'erentia- 
tion from the solidification proper to phthisis (tuber- 
culous pneumonia), can only be made with positive- 
15* 
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nees after tlie signs Imve showed thiit the sciliilificatioii 
liaa notably diminished or d isapjieared. 

In emholic pneumonia, followed by what has been 
known as metastatic abscesses, there may l>e duluess 
on percussion, with feeble bronchial or bronclio- 
vessienlar respiration, or euppresaion of respiratory 
sound, weak bronchophony or increase of vocal 
resonance, within a eircumscribed space, or spaces, 
generally on the posterior aspect of the chest, and 
oftenest on the right side. These signs, taken in 
connection with the symptoms and pathological 
conditions which are consistent with the 8U]iposition 
of infectious emboli received into the right aide of 
the heart, namely, when the pulmonary symptoms 
follow puerperal disease, ulcers, wounds, or injuries, 
render the diagnosis quite positive. If, however, the 
pulmonary aftisetion consist of small disscmiaated 
nodules, the foregoing signs will not be present. 
The diagnosis then must be based on the liistory and 
symptoms, taken in connection with the exclusion 
of other pulmonary aftections by the absence of 
signs which sliould be present if they existed. Bub- 
bling rales at different situations may indicate the 
probable sites of the nodules. There may be pleu- 
ritic friction sounds. The signs may show, as a 
complication, pleurisy with efi'usion. 

Extravasation of blood (pneumorrhagia), if it be 
in small spaces, gives rise to no definite physical 
signs. If, however, extravasation extend over a con- 
siderable space, there will he dulness on jiereussion, 
with feeble or suppressed respiratory sound within 
an area corresponding to the extent of the extravasa- 
tiou. Within and near this area there will be Hkcly 



PULMONARY (EDEMA. 175 

to be moist broiicbiul rales more or less iiiie or coarse. 
The eigna of solidification will not be present if the 
extravasation be unaccompanied hy pnoumouia. 

Pulmonary Gangrene. 

In diffused pulmonary gangrene, the pbysic^il signs 
are those of solidification extending over the greater 
part or the whole of a lobe. The diagnosis, however, 
can only be made when, in connection with these 
signs, there are present the characteristic fcetor of 
the breath and expectoration. 

In circumscribed gangrene there is dulness or flat- 
ness on percussion within an area corresponding to 
the extent of the affection, with either suppression 
of respiratory sound, or bronchial respiration, and 
the vocal signs of solidification. Within and near 
this spiiee moist bronchial rales are likely to be hoard. 
The situation is usually on the posterior aspect of the 
chest. These signs do not suffice for a positive diag- 
nosis, without the characteristic breath and expecto- 
ration. Cavernous signs may appear after the gan- 
grenous portion of lung has sloughed away, and been 
expectorated. 

Pulmonary (Edema. 

The physical condition expressed by the temi jniU 
monary cedema is the presence of effused serum with- 
in the air vesicles. "Willi this condition is associated 
more or less pulmonary congestion, 

lu cases of pulmonary (Edema developed rapidly 
and largely in connection with renal disease, with 
obstruction at the mitral orifice of the heart, or witli 
both these affections combined, giving rise to great 
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dyHpncDa, and liable to and speedily in death, tLe 
following are the diagnostic signs: dulneps on i>oj> 
cuBsion on botli sides of the chest, especially over 
the lower lobea, fioe bubbling or the subcrepitant 
rale diffused over the chest on both sides, together 
with coarser bubbling sounds, and the murmur of 
respiration notably weak or suppressed over the 
lower lobea. Inasmuch as the lungs are not solidi- 
lied, the rales are low in pitch. The vocal signs of 
solidification are, of coui-se, wanting. Occasionally 
the crepitant rale is mingled with the fine bubbling 
Bounds. 

This form of the affection is to be differentiated 
from hydrotborax with large effusion, and from so- 
called capillary bronchitis. Ilydrothorax is always 
associated with more or less anasarca or general 
dropsy, whereas, pulmonary cedema, even when de- 
pendent on renal disease, may occur without drop- 
sical effusion elsewliere. Moreover, the presence of 
liquid within the pleural cavities, and its amount, 
may always be determined demonstratively in cases of 
hydrotborax (vide Pleurisy with Eti'usion and Hydro- 
thorax). Capillary bronchitis occurs chiefly in chil- 
dren. Tlie subcrepitant rale on both sides of the 
chest is the diagnostic sign of this affection ; but it 
IS not accompanied by dulness on percussion except 
in so far as the bronchitis may be associated with 
lobular pneumonia or collapse of pulmonary lobules. 
The rapid development of the cedema and its patho- 
logical connections, ai-e diagnostic points to be taken 
into account. 
Pneumonia la excluded by the fact that the afiec- 
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tint! is at the bogiiiiiiiig bilateral, and hy the abaciipc 
of tlic sigiiH of soliditieation of lung. 

Pulmonary ccdeiiia less in degree antl difluaion 
has, of course, the same signs, not as marked and not 
as extensive, namely, dulness on percussion and fine 
bubbling sounds or the subcrepitaiit rale. In this 
form the affection is bilateral, and seated especially 
in the posterior and inferior portions of tlie lungs. 
Moreover, this form has the same pathological con- 
nections, namely, with disease of the kidneys, and 
mitral lesions of the heart. The low pitch of the 
bronchial rales, and the absence of the respiratory 
and vocal signs of solidiiieation, together with the 
fact of the atteetion being bilateral, and the coexist- 
ence of diseasG of the heart or kidneys, constituto 
the basis of a positive diagnosis. 
* Hypostatic congestion of the lungs may occasion 
a certain amount of fiulmoimry cedema. Tlie physi- 
cal diagnosis is to be based on bilateral dulnesa on 
the posterior aspect of the chest, with low-pitched 
fine bubbling sounds or the subcrepitant rale on 
both sides, these signs occurring under cireumstiincea 
which lead to the supposition of this form of conges- 
tion. 

Carcinoma of Lung, Tumors within the Chest, 

Carcinomatous growths in the lungs are usually 
in the form of nodules varying in size from that of 
a pea to a hen's egg, diaseminated throughout one 
lung or both lungs in greater or less numbers. These 
disseminated nodules, if of small size, have no well- 
marked, definite diagnostic signs. If limited to a 
lung, or if more numerous in one lung, they may 
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oecasiin an appreciable dulness on percussion. Tliej 
may alsti occaHion feeljlenese of tbe respiratory mur- 
mur, and, owing to coexisting circamscribed bron- 
chitis, moist broitcbial rales may be heard at different 
jKiints. These signs warrant a diagnosis when, as is 
usually tbe case, cancer is known to have existed 
elsewhere. With reference to diagnosis, it is to be 
l>onie in mind that, when earner of the long is 
secondary, both lungs are affectetl, and, when it is 
primary, the affection is generally unilateraL 

If there he nodules of considerable size, there will 
he well-marked dulnesa on percussion in different 
situations, and the signs of solidification may be 
present, namely, hroncliial or hroncho-vesicular respi- 
ration, increased vocal resonance or bronchophony, 
and increased vocal fremitus. 

In some eases of unilateral carcinoma, the greater 
part, or the whole, of a lung may bo infiltrated with 
the morbid growth, increasing its volume and giving 
rise to enlargement of the afi'ected side, diminished 
respiratory movements or immobility, flatness on 
percussion with diminished or suppressed respiratxjry 
murmur, vocal resonance, and fremitus. If, as is 
usual, there be also more or less pleuritic efl'usion, 
the intercostal spaces may be pushed out to a level 
with the ribs. Here are tbe signs which denote 
clironic pleurisy with largo effusion, and the differ- 
ential diagnosis cannot bo made with positivenesa 
until the fluid within the cheat be withdrawn, and 
it be found that, irrespective of the bulging of the 
intercostal spaces, the physical signs remain. Ex- 
ploration with a small trochar will settle the diag- 
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nosia when tliove is no pleuritic effusion, and this 
procedure is unobjectionable. 

In other caaea the carcinomatoua growth induces 
atrophy of the lung, diminishing its volume, and 
causing notable contraction of the affected side. 
The appearances on inspection are those which 
denote contraction after chronic pleurisy, and which 
may he present also in eases of cirrhosis of lung. 
The differential diagnosis must be based chiefly on 
diagnostic points relating to the history and symp- 
toms. 

Tumors within the cheat, generally having their 
points of departure in the mediastinum, displace the 
lung in proportion to their size. They may cause 
considerable displacement of the heart, and produce 
more or less enlargement of the chest with dimin- 
ished respiratory movements. Over the site of the 
tumor, there will be dulness or flatncsa on percussion. 
Generally respiratory sound is wanting, vocal reso- 
nance and fremitus being either diminished or sup- 
pressed. In the neighborhood of the primary bronchi 
and over lung compressed hy the tumor, there may 
be bronchial respiration, with bronchophony and 
increased fremitus. If the chest be enlarged, ita 
enlargement is not likely to be as uniform as when 
it is dilated with liquid ; this is a diagnostic point. 
The tumor, or the tumors, may not be confined to 
one side of the chest. It is to be borne in mind that 
pleurisy with effusion may exist as a complication, 
and this may serve to obscure the diagnosis. 

The physical diagnosis involves differentiation 
from pericarditis with effusion and aneurisms. These 
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affections are to be excluded by the absence of tLeir 
diagnostic sigDB. 

Acute Hillary TaberoulosiB. 

The physical condition in this affection is the 
presence of a large number of the small bodies known 
as tubercles or miliary grannlationa disseminated 
thronghont both lungs. Bronchitis is an associated 
afiection. 

If the tubercles he about equally distributed in the 
two lungs, there is no abnormal disparity of the 
resonance on percussion between the two sides of 
the chest. A comparison, also, of the two sides may 
afford no disparity as regards tlie i-espiratory mur- 
mur, vocal resonance, and fremitus. Moist rales, due 
to the associated bronchitis, may be present in differ- 
ent situations. A physical diagnosis, under these 
circumstances, cannot be made with poeitiveneas. 
Physical exploration, however, is important, in order 
to exclude other affections ; and the negative result, 
taken in connection with the symptoms — hyper- 
pyrexia, rapid pulse, accelerated breathing, etc. — 
rendera the diagnosis extremely probable. Tiie dif- 
ferential diagnosis involves discrimination from 
capillary bronchitis, and an caacntial fever with a 
branchial complication. The affection has been re- 
peatedly mistaken for typhoid fever. 

The tubercles may be more abundantly distributed 
in one lung. A disparity in the resonance on per- 
cussion may then be apparent, and, perhape, an 
abnonnal increase of vocal resonance and fremitus. 
These signs, taken in connection with the symptoms, 
establish the physical diagnosis. 
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With reference to physical diagnosis, cases of 
phthisis may be conveniently distributed into three 
groups, as follows: let. Casea in which the pulmo- 
nary affection is small, or cases of incipient phthisis; 
2d. Oases in whitrh tlie affection is moderate or con- 
siderable ; and 3d. Cases in which the aft'ection has 
progressed to the formation of cavities, or cases of 
advanced phthisis. 

In cases of ineipient phthisis, the essential physical 
condition is the presence of small solidified masses, 
or nodules, the intervening vesicular structure not 
being affected. These nodules vary from the size of 
a pea to a filbert. In the vast majority of cases they 
are situated at or near the apex of either the right 
or the left lung. Generally, circumscribed capillary 
bronchitis coexists in proximity to the nodules. An 
intercurrent circumscribed ordinary pneumonia some- 
times occurs, giving rise to transient solidification 
within a limited area. Dry circumscribed pleurisy, 
situated over the affected portion of lung, generally 
occurs from time to time. 

In the cases of a moderate or a considerable pul- 
monary aft'ection, the difterenee, as compared with 
the preceding group of cases, consists in the presence 
of nodules of larger size, or solidification from the 
jihthisieai deposit extending over a space, or spaces, 
sufficient in size to give rise to well-marked physical 
signs. The solidification in these cases may be 
extended by the development of circumscribed 
interstitial pneumonia. The circumscribed bron- 
chitis is greater, as a rule, in degree and extent; 
16 



attacks of dry pleurisy may coutinuQ to occur, and 
the pleural surfaces Ijeeonie adlioreut. In these 
cases, generally, the afleotioii, existing primarily in 
one lung, now exists in both lungs. The volume of 
the lung first affected, at the summit, is more or less 
diDiinifihed. Enlargement of the bronchial glands 
is usual, and these may be so sitnated as to press 
upon and diminish the calibre of one of the primary 
bronchi. In some eases, portions of lung in the 
neighborhood of solidified masses or nodules are 
emphysematous (lobular emphyseraa). 

Cases of advanced phthisis are characterized by 
the presence of a cavity, or, commonly, of cavities, 
varying in number, size, rigidity or flaccidity of the 
walls, freedom of communication with bronchial 
tubes, and their situation relatively to the super- 
ficies of the lung. In cases of progressive phthisis, 
in addition to cavities, there is more or less solidifi- 
cation from phthisical exudation and interstitial 
pneumonia. The volume of the lung at the summit 
is often notably diminished. The pleural suriacea 
are firmly adherent. If, however, the disease has 
been retrogressive, there may be little or no solidifi- 
cation of lung, the cavity or cavities forming the 
Only lesion. In cases of advanced phthisis, with 
very rare exceptions, both lungs are affected, and 
cavities often exist on both sides. 

The physical diagnosis in cases of incipient 
phthisis embraces what may ho called direct and 
accessory signs. The accessory signs are those which 
represent incidental affections, namely, cireifmseribed 
bronchitis, pleurisy, and pnemnonia. The direct 
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signs are tliose representing the cBscutial condition, 
namely, the solidified masses or nodules. 

An important direct sign is dulncse on percussion. 
Slight dulness on percuaaion at the summit of the 
chest, in front or behind, is a highly important sign, 
taken in connection witlj symptoms, of incipient 
phthisis. In determining that a relative dulness is 
abnormal, the student must bear in mind, in the 
first place, the normal disparity between the two 
sides. The right side at the summit is relatively 
somewhat dull on percussion in healthy jjersons. 
Due allowance is to be made for thia nonnal dis- 
parity. In the second place, it is to be borne in 
mind that any deformity aft'ecting the symmetry of 
the cheat will affect the relative resonance on the 
two sides; and that a deviation from symmetry 
attributable to the position of the patient will occa- 
sion a disparity on jercuBsion. In the third place, 
the rules for tJie practice of jercuasion must be kept 
in mind, in order to avoid producing a disparity by 
the non-observance of these rules (vide p. 54). Nor- 
mal resonance on percussion on the two sides is a 
strong point tor the exclusion of incipient phthiais. 

The dii-ect respiratory signs in incipient phthisis 
are the broncho- vesicular respiration and weakened 
vesicular murmur. Of course, familiarity with the 
characters of the broncho-vesicular respiration is 
indispensable — the combination of the vesicular and 
the tubular quality in the inspiratory sound, with 
the pitch raised in proportion to tiie amount of 
tubularity, and the exjjiratory sound more or less 
prolonged, high, and tubular. Not infrequently the 
only appreciable morbid modification is diminished 
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intensity of the murmur. When this sign is present, 
it is probable that the lack of intensity is the reason 
for the absence of the characters of the broncho- 
vesicular modifications ; that is, the latter sign would 
have been present were the respiratory sounds more 
intense. 

The direct vocal signs in incipient phthisis are, 
increased vocal resonance, increased bronchial whis- 
per, and increased fremitus. The other direct signs 
may be present, without an appreciable morbid in- 
crease of the vocal resonance or fremitus. The 
increased whisper may also be wanting, but more 
rarely than the two other vocal signs. 

In deciding on the presence or absence of each 
and all of these direct signs, it is essential to know 
and to judge correctly of the disparity between the 
two sides of the chest at the summit in health. 
Normally, the resonance on percussion at the summit 
on the right side is slightly dull as compared with 
the left side ; the inspiratory sound on this side has 
some tubularity in quality, and is somewhat raised 
in pitch ; the expiratory sound may be more or less 
prolonged, high, and tubular ; the vocal resonance, 
on the right side, is always greater, the same being 
true of fremitus ; the bronchial whisper is louder on 
the right side, and the intensity of the respiratory 
murmur is a little less on this side. Whenever it is 
a question as to a small phthisical affection at or 
near the apex of the right lung, it is a matter of ex- 
perience and judgment to decide if the disparity in 
respect of these points be greater than normal ; and 
it is not always easy to come at once to a decision. 
From the want of a proper appreciation of the 
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several points of disparity in health, it is not un- 
common for an erroneous diagnosis of phthisis to be 
based thereon. Appreciating the normal points of 
disparity, it is obvionaly easier to determine that 
the several direct signs of incipient phthisis are 
present at the loft, than at the right, summit; rela- 
tive ilulness on percussion, broncho-vesicular or 
weakened respiration, increased vocal resonance, 
whisper, and fremitus, at the left summit, are, of 
course, always abnormal. 

In connection with the foregoing direct signs may 
be mentioned another sign which is often available, 
namely, an abnormal transmission of the heart- 
sounds. This sign is available only in the central 
portion of the infra-clavicular region. A slight de- 
gree of aoiidifieation of the summit of one lung 
rendei-e the heurt-eouuds more audible in the situa- 
tion just named. It is of assistance in determining 
this sign, to be familiar with the following points of 
disirarity which exist in health: on the right side 
the second sound of the heart is somewhat more 
audible than on the left side, and on the left side the 
firet sound is a little louder than on the right side. 
Hence, if the first sound be better conducted on the 
right than on the left side, it is abnormal ; and if 
the second sound be louder on the left side, it is ab- 
normal. This sign is always to be taken in connec- 
tion with other direct signs ; it gives greater diag- 
nostic strength to the latter, but it is by no moans, 
in itself, sufficient for the diagnosis. 

CoiToborative evidence of incipient phthisis may 

be obtained by the presence of accessory signs. 

These are, ^rs(, fine bubbling or the subcrepitant 

16* 
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Title at t!ic Bummit on one side. This sign denotes 
a circumscribed capillary bronchitis, and this, at the 
Bummit on one side, is usually associated with 
phthisis. Second, a crepitant rale at the eumniit on 
one side denotes a circuraseribed pneumonia which 
is usually secondary to phthisis. Third, a pleuritic 
friction sound limited to the summit on one side is 
evidence of a dry circumscribed pleurisy wliich oc- 
curs off.en in the early stage of phthisis. Fourih, 
indeterminate rales, crumpling, and crackling, are 
significant of phthisis if limited to the summit on 
one side. These rales, it is to be recollected, are 
sometimes found in healthy persons on forced breath- 
ing, especially if the binaui'al stethoscope be em- 
ployed. If they be normal they are found on both 
sides. The accessory signs are not sufficient for a 
positive diagnosis if they exist aloue ; but they are 
to be considered as corroborating evidence derived 
from the direct signs, together with the symptoma 
and history. 

As regards differential diagnosis, the affections 
with which incipient phthisis are likely to be con- 
founded, are chronic bronchitis, and moderate em- 
physema. With respect to the fii-st of these affec- 
tions, namely, chronic bronchitis, the differentiation 
must depend on the presence or the absence of posi- 
tive signs of phthisis ; in other words, phthisis is 
either diagnosticated or excluded. The physical 
signs in cases of moderate emphysema sometimes 
lead to the error of supposing this affection to be 
phthisis. Owing to the relatively greater intensity 
of the resonance on percussion at the left summit, 
dulness is thought to exist at the right summit, and 
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a prolonged expimtion, with the normally greater 
vocal resonance at the right summit, are set down as " 
signs of phthisis. This error may be avoided by a 
careful study of the signs of emphysema and the 
normal disparity in respiration, vocal resonance, and 
fremitus, existing between the two sides of the 
chest. 

The physical diagnosis of a phthisical affection 
which is considerable or moderate in amount, is, in 
moat eases, an easy problem. Inspection often 
furnishes marked signs. The upper anterior portion 
of the chest on one side is depressed or flattened, and 
the superior costal movements of respiration are 
diminished, the chest elsewhere being symmetrical 
in both size and motions. There is more or less 
marked dulnesa on percussion at the upjier jiart of 
the chest on the affected side. Sometimes the 
diminished resonance is tympanitic in quality 
(tympanitic dnlness) without the existence of cavi- 
ties, the resonance being conducted from the primary 
and secondary bronchial tubes. The respiration is 
bronchial, or broncho- vesicular approximating more 
or less to the bronchial. Occasionally, however, the 
respiratory sounds are too feeble for their characters 
to be appreciated. There is bronchophony, or the 
vocal resonance is notably increased without the 
bronchophonic characters. The whisper is either 
distinctly bronchophonic or it is notably increased 
in intensity, high in pitch, and tubular in q^uality. 
Vocal fremitus is often increased. Moist bronchial 
rales, coarse or fine, are generally present. With 
these diagnostic signs on one side, the signs of a 
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smaller amount of disease are generally present on 
the other side. 

In some cases of a moderate phthisical aflfection, 
the judgment may be confused by the resonance on 
percussion being increased or vesiculo-tympanitic 
on the affected side. This sign denotes the coexist- 
ence of lobular emphysema developed in the progress 
of phthisis. The diagnosis of the latter affection is 
then to be based on tlie signs obtained by ausculta- 
tion. 

In advanced phthisis the physical diagnosis of the 
disease is sufficiently easy. The signs distinctive of 
this stage of the disease are those which denote 
pulmonary cavities, namely, tympanitic resonance 
on percussion within a circumscribed space; cracked 
metal or amphoric resonance ; cavernous respiration ; 
cavernous whisper and sometimes pectoriloquy ; am- 
phoric respiration and voice, and gurgling {vide 
Chapter V. for descriptions of these signs). 

The cavernous signs are generally associated with 
the signs of solidification. In some cases, however, 
in which the disease has been non-progressive and 
retrogressive, the cavernous signs are present with- 
out the signs which denote solidification of lung. 

Fibroid Phthisis, Interstitial Pneumonia, or Cirrhosis 

of Lung. 

In this affection the physical conditions are, solidi- 
fication from hyperplasia of the interstitial pulmonary 
tissue, dilatation of bronchial tubes (bronchiectasis) 
and diminished volume of the lung affected. The 
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aiFection, as a rule, is limited to one side. The whole 
of a lung, or only a portion of it, may be aftected. 
Bronchitis always coexists. 

There is notable dulness on percussion, the dimi- 
nished resonance being sometimes tympanitic. The 
degree of resonance may vary at different exami- 
nations, owing to differences in the amount of 
morbid products within the bronchial tubes. The 
respiration is bronchial, or broncho-vesicular. At 
times from obstruction of bronchial tubes, it may be 
suppressed. Bronchophony and increased vocal 
resonance are the vocal signs, together with the corre- 
sponding whispering signs. The affected side of the 
chest becomes contracted either entirely or in part, 
resembling in this respect the appearances after 
chronic pleurisy. 

With these signs the affection is to be differentiated 
from the ordinary form of phthisis, by reference to 
points pertaining to the symptoms and history. 

Diaphragmatic Hernia. 

The presence of more or less of the hollow abdominal 
viscera within the thoracic cavity in consequence of 
a congenital deficiency of a portion of the diaphragm, 
or perforation from accidents, or enlargement of the 
natural openings, gives rise to certain anomalous 
signs, namely, a tympanitic resonance, variable at 
different times owing to differences as regards the 
quantity of gas within the viscera ; absence of the 
respiratory murmur from the base of the chest up- 
ward, the height proportional to the space occupied 
by the abdominal organs, and the intestinal sounds 
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emanating from within the chest, not conducted from 
below. 

Til is extremely rare affection can only be con- 
founded with pneumothorax. The latter affection 
is to be excluded by the absence of its diagnostic 
signs, irrespective of the tympanitic resonance on 
l)ereussion. 
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Befobb entering upon the study of the phyaieal 
diagnosis of the diseasce of the heart, the student 
must be familiar with its anatomy and physiology. 
For a description of the structure and functionB of 
this organ, he is referred to anatomical and physio- 
logical treatises. The plan of this work embraces 
the anatomical relations of tlie heart and the space 
which it occupies within the cheat, as physical con- 
tlitioiia of health detcrininablt: by normal signs, 
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emanating from within the chest, not conducted from 
below. 

This extremely rare aftection can only be con- 
founded with pneumothorax. The latter aftection 
is to be excluded by the absence of its diagnostic 
signs, irrespective of the tympanitic resonance on 
percussion. 
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Before entering upon the study of the pliyaical 
diagnosis of the diseases of the heart, the student 
must be familiar with its anatomy and physiology. 
For a description of the structure and functions of 
this organ, he is referred to anatomical and physio- 
logical treatises. The plan of this work embraces 
the anatomical relations of the heart and the space 
which it occupies within the chest, as physical con- 
ditions of health determinable by normal signs. 
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emanating from within the chest, not conducted from 
below. 

This extremely rare aflFection can only be con- 
founded with pneumothorax. The latter aftection 
is to be excluded by the absence of its diagnostic 
signs, irrespective of the tympanitic resonance on 
percussion. 
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Before entering upon the study of the physical 
(liagnosia of the diseases of the heart, the student 
must be familiar with its anatomy and physiology. 
For a description of the atructure and functions of 
this organ, he is referred to anatomical and physio- 
logical treatises. The plan of this work embraces 
the anatomical relations of the heart and the space 
which it occupies within the chest, as physical con- 
ditions of health determinable by normal signs. 



J 



192 THK riEAKT. 

together with the heart-sounds. Ilaving briefly 
stated these conditions of health, the morbid jihysical 
conditions which may be ascertained by percussion, 
auscultation, and othCT methods of physical explnra^ 
tion, will be considered. The latter heading will 
include an account of the cardiac murmurs. 

The Fhyeical Conditions of the Heart in Health. 

The Prmcordia, The Superficial and the Deep Cardiac 
Space. — The area on the surface of the chest corre- 
sponding to the space which the heart occupies within 
the chest, is the pnecordial region, or the prsecordia. 
The upper, lower, and two lateral boundaries of this 
region must be memorized. The upper boundary is 
the third rib, the lower is a horizontal line passing 
through the fifth intercostal space; the loft lateral 
boundary is at, or a little within, a vertical line 
passing through the nipple, the Cinea mammalis, and 
the right lateral boundary is represented by a vertical 
line situated about a finger's breadth to the right of 
the right margin of the sternum. As the volume 
of the heart varies, within certain limits, in different 
healthy persons, the boundaries of the prjecordia are, 
of course, not always exactly the same. The fore- 
going statements are sufficiently accurate for practi- 
cal purposes. 

The horizontal line representing the lower boun- 
dary of the prfficordia, intersects the point where the 
apex-heat of the heart is felt. The normal situation 
of the apex-beat must be recollected. In most healthy 
persons the apex-beat is felt in the fifth intercostal 
BpacG a little within the liuea mammalis. This is, 
assuming the iicrsons to be sitting or standing; in 
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recumbency on the buck the boat eometimea rises to 
the fourth intercostal space, and it ia sometimes 
found in the fourth space in the sitting or standing 
position of the body. The distance from the linea 
mammalis varies in diiFerent healthy persons ; it is 
sufficiently accurate to say it is a little within that 
line. The force of the ajiex-beat varies much in 
ditf'erent healthy persons, owing to other causes than 
the power of the heart's action, such as the amount 
of muscular substance and fat in that situation, the 
width of the intei-coatal apace, the convej(ity of the 
cbest, the relation to the left lung, etc. Allowance 
is to be made for these variations in determining the 
abnormal modifications of the force of the beat, which 
belong among the physical signs of disease. 

Within a portion of the pneeordia the heart is 
uncovered of lung, and in the remaining portion 
lung intervenes between the heart and the walls of 
the chest. The former of these portions is called the 
superficial, and the latter is called the deep cardiac 
space. The deep cardiac space on the right side 
extends to the median line. On the left side the 
lung recedes at a point on the median line ou a level 
with the cartilage of the fourth rib, and the anterior 
border of the upper lobe makes an outward curve, 
returning inward at or near tlie apex of the heart. 
This leaves the heart uncovered within an area 
which, for practical purposes, may he represented by 
a right-angled triangle, the hypothenuse extending 
from the median line on a level with the costal 
cartilage of the fourth rib to the apes of the heart ; 
the right angle formed by the median line and the 
17 
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horizontal line which forms the lower boniulary of 
the pnecordia, 

The limits of the auperficial cardiac space may he 
easily defined by percussion. It is only necessary to 
ascertain the curved lino formwl hy the receding 
anterior border of the upper lobe of the left lung, 
A distinct, although not great, dulness on percussion 
marks thia border of the lung. The border of the 
lung is as distinctly marked by the abi-upt diminu- 
tion of the vocal resonance, if auscultation be made 
with the stethoscope. The outer boundaries of the 
deep cardiac space may also he determined by per- 
cussion ; distinct, although slight, dulness marks 
the limits of the prieconlia. Defining thus the 
boundaries of the prsecordia and of the superficial 
caixiiac space in healthy persons, makes a good 
practical exercise in percussion. 

Relations of the Aorta and Palmonary Artery to the 
Walh of the Chest. — The base of the heart, especially 
in connection with auscultatory signs, is genemlly 
considered to ho at the second intercostal space near 
the sternum, this situation being, in reality, just 
above the base. In this situation sounds produced 
at the aortic and the pulmonic orifice are best 
studied, either in health or disease. With reference to 
these sounds, the anatomical relations of the aorta 
and the pulmonary artery to the right and the left 
second intercostal space are of importance. If the 
stethoscope be applied in the second intercostal apace 
on the right side, close to the sternum, it ia very 
near the aorta, and sounds produced at the aortic 
orifice are best heard in this situation. If the 
stethoscope be applied in the second intercostal space 
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on the left eide, it is very near the pulmonary artery, 
and the Bounds produced at the puhnouic orifice are 
best heard in this situation. Reference will be made 
to these two situations in giving an account of the 
heart-sounds in health aud disease, and of adventi- 
tious sounds or murmurs. 

The Heart-sounds. — The characters which distin- 
guish, respectively, the first and the second sound of 
the heart are to he studied preparatory to the study 
of the abnormal rnodilications which are important 
physical signs of disease. It is essential also to be 
able always to make the distinction practically be- 
tween the first and the second sound in order to 
connect with each sound separately cardiac murmurs. 
The conventional sense of the term lieart-sounds, as 
distinguislied from cardiac murmurs, must be borne 
in mind. The cardiac murmurs are adventitious 
sounds; they are never merely abnormal modifica^ 
tions of the heart-sounds, but they are new sounds 
added to these. 

The two heart-sounds follow in a certain rhythmi- 
cal order, and, in health, this sufiices for the recogni- 
tion of each. It answers all practical purposes to 
say that the first and the second sound follow each 
other after an interval which is just appreciable, this 
interval being the short pause of the heart. After 
the two sounds an interval is readily appreciable, 
called the long pause of the heart. It is not neces- 
sary to carry in the memory the exact relative dura- 
tion of each of the sounds and each of the intervals. 
The fractions of a unit, in tact, do not express the 
length of the sounds and intervals as correctly as less 
definite expressions, inasmuch as the figures represent 
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only the mean of variations within the limits of 
health. It is sufficiently definite to say that, with 
the ear or stethoscope applied over the situation of 
the apex-boat, the first sound is longer than the 
second, louder, lower in pitch, and has a quality 
which may be called booming. Per contra, the 
second sound is shorter, weaker, higher in pitch, and 
has a quality which may be called valvular or click- 
ing. Aside from the relative length of the two 
sounds, the other characters are more or less marked 
in different healthy persons. 

These distinctive characters of the heart-eounda 
are apparent when the ear or stethoscope is applied 
over the apex. At the base of the heart, that is, in 
the second intercostal space near the sternum, the 
characters of the firat sound are not the same. The 
Bceond sound in this situation is louder than the first. 
This sound is said to be accentuated at the haae, the 
first sound being accentuated at the apex. Moreover, 
the first sound at the base may not be longer than 
the second; it loses more or less of its booming 
quality, the pitch remaining lower than that of the 
second sound. Removing the ear or the stethoscope 
a certain distance from the apex in any direction, 
occasions similar changes in the characters of the 
firat sound. The interposition of several thicknesses 
of a napkin has the same eftect. 

From the difl^erential characters over the apex, and 
the rhythm in other situations, there is no difficulty 
in distinguishing the firat from the second sound in 
health, In cases of disease, however, owing to dis- 
turbance of the rhythm, modifications of the charac- 
ter of the first sound, and the absence sometimes of 



one of the soiinds, other means of recognition must 
he resorted to. If the apex-beat can lie felt, tliis 
oftera a ready way for recognizing the firet aound — 
the sound which is synchronona with the apex-heat 
is, of course, the first sound. This mode is not 
always available, inasmuch as the apex-beat cannot 
always be felt. Another mode is always available, 
namely, feeling the carotid pulse. The carotid pulse 
is synchronous with tlie first sound, whereas there is 
a slight interval between this sound and the radial 
pulse. 

The student is aided in comprehending certain 
phyaicul signs hy taking into view the mechanism 
of the proiluction of the heiirt-sounde. The second 
sound is produced by the sudden forcible closure of 
the aortic and the pulmonic valve. This closure is 
caused hy a retrograde movement of the columns of 
blood in the aorta and pulmonary artery, directly 
the ventricular systole is ended. The retrograde 
movement is due to the recoil of the coats of the 
arteries which have been dilated hy the column of 
blood moving onward during the ventricular systole. 
This recoil causes regurgitation into the ventricle 
when either the aortic or the pulmonic valve is 
rendered incompetent hy lesions. The mechanism 
of the first sound is less simple. This sound is in 
part due to the forcible tension of the auricular-ven- 
tricular valves, caused by the systole of the ventricles. 
In this way is produced a valvular element of the 
first sound. That the impulsion of heart against 
the walls of the chest furnishes another element 
seiJms demonstrable. To this element of impulsion 
the fli-st sound is indebted for its greater intensity. 
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as com pared with the second sound, ite lengtli, and 
its booming qualitj. This is shown by the fact, 
alrefldy stated, that wlien auscultation ia made at a 
certain distance from the apex, these characters are 
eliminated, and by the fact that diseases which 
diminish or arrest the impulsion movementa of the 
heart produce the same modifications. The valvular 
element of the first sound is weaker than the second 
sound, a fact which at first occasions sm-prise when 
the difference in size between the aortic and pulmonic 
and the auriculo-ventrieular valves is considered. 
The explanation of this apparent incongruity is aa 
follows: the aortic and pulmonic segment-s at the 
end of the ventricular systole are in contact with 
the arterial walls, and are expanded when the recoil 
of the latter follows. On the other hand, when the 
ventricular systole takes place in health, the auric- 
ulo-ventrieular valves are not in contact with the 
walls of the ventricles, but they are lloatcd out and 
the orifices are nearly or.quite closed; the movement 
of the blood, therefore, in the systole only renders 
these valves tense. The second sound, in other 
words, is due to the expansion of the sigmoid valves 
of the aorta and pulmonary artery, whereas, the 
valvular element of the first sound is due to the 
tension of the auriculo-ventrieular valves. The 
foregoing points relating to the heart-sounds were 
contained in my prize essay "On the Clinical Study 
of the Heart-Sounds in Health and Disease," published 
in the Transactions of the American Medical Asso- 
ciation in 1858.' 
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A point in relation to the second sound of the 
heart has an interesting and important tearing on 
auBcuItation in disease, namely, the study of this 
sound as produced at the aortic and the pulmonic 
orifice separately. Recalling the anatomical relations 
of the aorta and the pulmonary artery to the walls 
of the chest, if the stethoscope be applied in the 
second intercostal space on the right side close to 
the sternum, the characters of the second sound are 
derived cliiefly from the aortic valve, and if the 
stethoscope be applied in the second intercostal 
apace on the left side close to the sternum, the 
characters of the second sound are derived chiefly 
from the pulmonic valve. The correctness of this 
statement is proved by differences in the characters 
of the sound on the two sides in health, and by the 
modifications in eases of disease. These morbid 
modifications will enter into the physical diagnosis 
of cardiac aft'ections. In health the aortic second 
sound is somewhat louder, higher in pitch, and the 
valvular quality more marked than the pulmonic 
second sound. The student should verify these 
points of difference by the study of the second sound 
in the two situations just named. In order for the 
comparison to be a fair one in health and available 
in the diagnosis of disease, the normal anatomical 
relations to the walls of the chest, of the aorta, and 
pulmonary artery must be preserved. These rela- 
tions are affected by changes in the symmetry of tlie 
chest, and sooietinies by enlargement of the heart. 
The lungs must also be free from disease ; otherwise, 
the conduction of the sounds will be abnormal, 

The moveinents of the auricles and the ventricles 
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are to be kept in mind with reference to the under- 
standing of certain physical signs of disease. Points 
of especial importance are the contraction of the 
auricles in the latter part of the long pause of the 
heart, preceding the ventricular systole, and the 
twisting of the heart from left to right in the systole, 
this movement being reversed in the diastole. In 
these systolic and diastolic twisting movements, 
the pericardial surfaces move upon each, but in 
health noiselessly owing to their smoothness and 
moisture. The movements occasion an ausculta- 
tory sound when the surfaces are roughened by the 
presence of lymph. Other points are the size of the 
pericardial sac, that is, its capability of holding when 
filled, but not dilated, from fifteen to twenty ounces 
of liquid, and its attachment, not to the base of the 
heart, but to the vessels above the base. 

Physical Conditions of the Heart in Disease. 

The physical conditions of the heart in disease, 
which are determinable by physical exploration, are, 
1st, enlargement of the heart; 2d, abnormal impulses 
and modifications of the apex-beat ; 3d, valvular 
lesions; 4th, roughness of the pericardial surfaces; 
and, 5th, liquid within the pericardial sac. Having 
considered these conditions, an account of abnormal 
modifications of the heart-sounds and cardiac mur- 
murs will conclude this chapter. 

Enlargement of the Heart. — Enlargement of the 
heart may be slight, moderate, great, or very great, 
these terms expressing difterent degrees of enlarge- 
ment with sufiicient precision for clinical purposes. 
In cases of very great enlargement, the space within 
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tbe cheat wliich the heart oeeiipiefl may be fi-oia fonr 
to five times larger than iu health. The situation 
of the b.iae of the heart remains hut little, or not at 
all, changed in cases of enlargement ; the increased 
Bpace which the heart oceupiea is therefore down- 
ward. This increased space extends much more to 
the left than to the right; the left border of the 
heart, in proportion to the enlargement, is carried 
beyond the mammary line on the left side, whereas, 
the right border ia carried comparatively but little 
beyond the normal right lateral boundary of the 
prfficordia even when the enlargement is very great. 
The superficial cardiac space is enlarged in propor- 
tion to the enlargement of the heart ; the organ 
pnalies to the left the receding anterior border of the 
upper lobe of the left lung, and is proportionately iu 
contact, uncovered of lung, with thewallsof the chest. 
The apex of the heart is lowered in proportion to the 
enlargement, and it ia carried more or leas to the left 
of ita normal situation. It may he lowered to the 
sixth, seventh, eigVith, or ninth intercostal apace. 
The enlargement of the heart is rarely equal in all 
its parts. The enlargement may be entirely or chiefly 
of either the right or the left ventricle. Enlai'gement 
of tlie right ventricle and auricle tends to carry the 
right aide of tlie heart more to the right than when 
the left ventricle and auricle are enlarged. The 
situation of the a]iex is also aft'ected by the parts of 
the heart in which the enlargement predominates. 
The apex is carried further to the left of ita normal 
aituation, other things being equal, when the enlarge- 
ment predominates on the right side of the heart ; 
and it ia lowered without being carried far to the 
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left wlien tlio enlargement of the left ventricle pre- 
dominates. The ajiex of the organ in cases of con- 
Biderable or of great enlargement becomes changed 
in form ; it ia rounded or blunted. This change ia 
most marked when enlargement of the right ventri- 
cle predominates. All these points are of importance 
with reference to the comprehension of the physical 
signR of entai^emeut of the heart. 

Enki^enient of the heart may be entirely due 
either to hypertrophy or to dilatation (simple hyper- 
tro[iby and simple dilatation). If, however, the 
enlargement be sufficient to occasion notable dis- 
turbance of the circuliition, both these forms of 
enlargement are usually combined, but, as a rule, 
one or the other form predominating, ao that, of the 
cases of disease of the heart which come under medi- 
cal treatment, the majority areeaacsof either enlarge- 
ment with predomiTiant hypertrophy or enlargement 
with predominant dilatation. 

These widely different physical conditions are eoii- 
cerned especially in the abnormal impulses and modi- 
lications of the apex-beat, as well as, also, the heart- 
sounds. 

Abnoiinal Impulses of the Heaj't, and Modifications 
of the Apex-heat. — The abnormal situation of the apex 
of the heart when enlarged has been stated. Gener- 
ally the situation is determinable by the apex-beat, 
It has been seen that in health the beat is sometimes 
not appreciable by the touch, owing to the thickness 
of the soft parts and the conformation of the thorax, 
and, for these reasons, the force of the beat varies 
much in different healthy persons. Exclusive of 
uormal variations, the beat is generally strong and 
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prolonged in proportion as tho heart is enlarged by 
bypertropliy. There are exceptions to this state- 
ment, wh ich are to be explained by the altered form 
of the apex ; when it loses its pointed form, it does 
not so readily eomo into contact with the walls of 
the chest in an intercostal space, and, hence, the beat 
may be weak although the ventricular systole he 
abnormally powerful. On the other hand, the apex- 
beat ia weakened by dilatation, and it may be want- 
ing aa a result of diminished power of the systole of 
the ventricles. The apex-heat is also abnormally 
weak in fatty degeneration and softening of the 
heart, as well as in functional debility of the organ 
incident to other diseases than those of tho heart. 

If there be considerable or great enlargement, the 
heart being in contact with the wiiUa of the cheat 
over a larger area than in health, impulses other than 
the apex-beat are generally apparent to the eye and 
touch. [N'ot infrequently impulses are appreciable in 
each intercostal sjiace between the situation of the 
apex and the base of the lieart. These abnormal 
impulses are felt to be strong in proportion as tlie 
enlargement is due to hypertrophy, and weak in 
proportion as dilatation predominates. Enlargement 
seated in the right ventricle causes an impulse in the 
epigastrium, which is strong or weak in proportion 
as hypertrophy or dilatation predominates. Cardiac 
impulses are felt and seen in abnormal situations 
when the heart is removed from its normal situation 
by the pressure of an aneurism, or other tumor, by 
pleuritic effusion, hydroperitoneum, etc. The error 
of mistaking for a cardiac impulse the pulsation of 
an aneurismal tumor is to be avoided. Another 
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error is to be avoided, iiEiiuely, mistaking alniormal 
impulses due to the heart being uncovered of lung 
from shriukiug of the latter in certain pulmonary 
affections, for impulsoa denoting enlargement of the 
heart. In cases of enlargement by hyi>ertropLy, a 
heaving movement of the whole prteeordia ia some- 
times felt when the hand is applied to the chest. A 
violent shock is sometimes felt by the baud applied 
to the pnecordia, but without a sense of increaaed 
muscular power, in cases of purely fnnetionul disorder 
of the heart. 

Valvular Lesions. — The lesions aftecting the valves 
of tile heart are of a varied cliaractei*, for an account 
of which the student is referred to treatises on 
cardiac diseases, or on pathological anatomy. It 
suffices here to consider that, with reference to 
physical signs and pathological effects, they may he 
distributed into three groups, as follows ; 1st, lesions 
which diminish more or less the size of the orifices, 
or obstructive lesions ; 2d, lesions which render the 
valvoa more or less incompetent and permit regurgi- 
tation, or regurgitative lesions; and, 3d, lesions 
which roughen the surface over which the blood 
moves, without occasioning either obstruction or 
regurgitation. The latter may be distinguished as 
innocuous lesions, giving rise to no pathological 
effects, although represented liy cardiac murmurs. 

It is useful to bear in mind that, in the great 
majority of cases, valvular lesions are seated in the 
left side of the heart, that is, they are either mitral 
or aortic. Tricuspid and pulmonic lesions are com- 
paratively rare, and they are generally congenital. 
Not infref|UOiitly mitral and aortic lesions coexist. 
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and there may be coexisting lesions at all the orifices 
of the heart. 

Valvular lesions are represented by cardiac mur- 
murs. By means of the murmurs the existence of 
lesions is evidenced, their situation at the different 
orifices may be ascertained, and, generally, it is 
practicable to determine whether they occasion ob- 
struction or regurgitation, or both. These several 
points of inquiry will be considered presently under 
the heading cardiac murmurs, and in connection 
with the lesions of the different valves respectively 
in the next chapter, 

Boughness of the Pericardial Surfaces. — In place of 
the smoothness of the pericardial surfaces in health, 
which permits their movements upon each other 
noiselessly, the presence of the inflammatory product 
lymph, and, in some rare instances morbid growths, 
occasion an adventitious sound or murmur, which 
will be noticed in connection with other murmurs, 
and as entering into the physical diagnosis of peri- 
carditis. 

Liquid within the Pericardial Sac. — More or less 
liquid transudes into the pericardial sac in cases of 
general dropsy or anasarca, but rarely in very large 
quantity. Liquid effusion occurs in acute pericarditis, 
and in this affection the sac may become filled with 
liquid. In some cases of chronic pericarditis the sac 
is greatly dilated by liquid, the quantity amounting 
to four pounds, or even more. 

When the pericardial sac is filled with liquid, 

without being dilated, it forms, virtually, a pyriform 

tumor within the chest, the base of which is at the 

sixth or seventh intercostal space; the apex rises 
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nearly to tbe sternal iiotcli; the left lateral bonier 
ia considerably be3'on[l the nipple, and the right 
lateral border is more or less beyond the right margin 
of the prEecordia. The anterior portion of the filled 
pericardium is mostly uncovered of lung and in con- 
tHct with the walls of the chest. Within this area 
there is either notable dulness or flatness on ]:)ereue- 
Bion, together with absence of respiratory murmur 
and of vocal resonance. By means of these signs, 
the boundaries of the pyriforra tumor may be readily 
delineated on the surface of the chest, 

"When the pericardial sac is partially filled with 
liq^uid, the same signs are present, hut within an 
area of less extent, and the configuration of the pyri- 
form tumor is wanting. 

In eases of chronic pericarditis with a large accu- 
mulation of liquid, the pericardial sac is dilated so 
that its lateral boundaries may extend nearly to the 
axillary and infra-axillary regions. Under these 
eircumstaneea, flatness on percussion, absence of res- 
piratory murmur and of vocal resonance, are present 
over the greater part of the anterior aspect of the 
chest. 



Abnormal Modifications of the Heart-aoonds. 

In order to appreciate the abnormal modifications 
of the lieart-snuiids, their normal characters are to be 
kept in mind (vide page 195), and the student must 
be practically familiar with them. The modifica- 
tions relate especially to the intensity anil quality of 
the first and the second sound. Either of the two 
sounds may be suppi'essed. 

The first sound has all its normal charaetei-a 
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intensified when the power of the ventricular sys- 
tole is increased by hypertrophy. The sound is 
louder than in health ; it is longer, and the booming 
quality is more marked. If obstructive or regurgi- 
tant valvular lesions do not exist, the second sound 
is also intensified, without change in other respects. 
The first sound, when much intensified, sometimes 
has a ringing tone or tinnitus. This is also sometimes 
observed in health when the power of the heart's 
action from any cause is increased. 

In some cases of violent palpitation the first sound 
is notably intense, but short and valvular in quality. 
I 8U[)pose the explanation of this to be as follows : 
the ventricles contract with a kind of spasmodic 
action upon a small quantity of blood ; and, under 
these circumstances, the auriculo-ventricular valves, 
not being floated out as they are when the ventricles 
are well filled, expand with force in the ventricular 
systole, instead of being merely made tense as in 
health. Hence, the valvular element of the first 
sound is much intensified, while those characters of 
tlie first sound which are due to the impulsion of the 
heart against the walls of the chest, may be feeble or 
wanting. 

Weakening or suppression of the first sound over 
the apex is an eftect of those affections of the heart 
which diminish the power of the ventricular sys- 
tole. These affections are enlargement from dilata- 
tion, atrophy, fatty degeneration, and softening. 
If the sound be notably weakened, it becomes short 
and valvular like the second sound. These changes 
show that the characters dependent on the element 
of impulsion are aftected more than the valvular 



element. Li[[uiil oft'iision witbiu tlie pcvicurdiiiin 
renders tbc first sounil more or lesa weak and valvu- 
lar, the characters derived from imimlaion being, 
under these circumstaiiceB, wanting. Diminished 
power of the heart's action from other than cardiac 
diseases, involves weakness of both of the heart- 
sounds, but more especially of the first sound. 

The abnormal modifications of the second sound, 
which are chiefly of interest and importance, relate 
to tlie aortic and pulmonic sonnd considered sejia- 
rately. Bearing in mind the mode of interrogating 
the aortic and the pulmonic orifice with reference to 
the valvular sound derived from each independently 
of the other (vide page 199), a comparison of the two 
sounds in diseases of the heart afibrds often useful 
information. Whenever, from mitral obstruction 
or regurgitant lesions, or both combined, the blood 
propelled bj the left ventricle into the aorta is 
diminished, the recoil of the arterial coats, after the 
ventricular systole, is lessened ; consequently, the 
aortic segments expand with less force, and the 
valvular sound is weakened, diminished intensity 
of the aortic sound thus represents an abnormal 
diminution of the quantity of Mood propelled into 
the Bystemic arteries in the systole of the left ven- 
tricle, and this diminished intensity is, in a measure, 
a criterion of the amount of mitral obstruction or 
mitral regurgitation, or both combined. In some 
cases of extreme obstruction or regurgitation, the 
aortic sound is completely suppressed. How is 
weakening of this sound to be determined and 
measured? By comparison with the pulmonic 
sound. Now, as will presently appear, the pulmonic 



ABNORMAL MODIFICATIONS OF SOUNDS. 209 

sound is apt to be intensified when the aortic sound 
is weakened. Hence, the former is not an accurate 
standard for this comparison ; but it suflices for an 
approximation to accuracy. In cases of hypertrophy 
of the left ventricle without obstructive or regurgi- 
tant valvular lesions, the aortic sound is abnormally 
intensified. These cases are, however, of rare occur- 
rence. They occur chiefly in connection with fibroid 
or atrophic lesions of the kidneys. 

A simpler cause of weakening or suppression of 
the aortic sound, is damage from lesions of the 
aortic valve. In proportion as the function of this 
valve is impaired by lesions, the intensity of the 
sound is diminished, and if the function of the 
valve be lost, the sound is wanting. In these cases, 
the pulmonic sound being but little or not at all 
affected, it is an accurate standard for the compari- 
son. 

The pulmonic sound is weakened in the rare 
instances of lesions affecting the pulmonic valve. 
This sound is oftener intensified than weakened. 
It is notably intensified when the right ventricle is 
hypertrophied, and especially when this hypertrophy 
is associated with dilatation of the left auricle re- 
sulting from mitral obstruction or regurgitation. 
These lesions weakening, as has just been seen, the 
aortic sound, the contrast between the aortic and 
the pulmonic sound in some cases of mitral lesions 
is very marked. The pulmonic sound is sometimes 
loud while the aortic sound is suppressed. 

In comparing the aortic and the pulmonic sound 
in disease, as in health, it is to be assumed that the 
anatomical relations of the aortic and the pulmo- 
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ujiry artery to tlie sccoml iiittrcostal space on oitlicr 
side, close to the sternum, are not nmteriully altered, 
and that the lungs are free from lesions in conse- 
quence of which the conduction of the sound on 
either side is abnormal. 

Returning to the first sound of the heart, the 
mitral and the tricuspid part of the valvular ele- 
ment of this sound may be studied separately. 
With the stethoscope applied at or a little to the 
left of the ftpGx, Uie valvular element of the first 
sound, which is heard, la derived chiefly from the 
mitral valve. On the other hand, if the stethoscope 
be applied at or near the right lower border of the 
heart, the valvular element is derived chiefly from 
the tricuspid valve. ^Notable weakness or suppres- 
sion of the mitral valvular sound as compared with 
the tricuspid, ropreaeuts impairment of tlie function 
of the mitral vulve, and, per contra, notable weak- 
ness or suppression of the tricuspid valvular sound 
denotes impairment of the function of the tricuspid 
valve. Allowance, in this comparison, is to he made 
for a normal disparity, the mitral valvular sound 
being louder than the tricuspid, in health. 

Seduplicntion of Heart-sounds. — -The sounds of the 
heart are said to be reduplicated when cither the 
first or the second sound is rejieatcd, or when each 
souud occurs twice before the long pause or interval. 
Considering the heart-sounds as represented by the 
whispered words Lub-dup, reduplication of the first 
sound is expressed by Lub lub-clup, of tlie second 
by Lub-dup dup, and of both sounds by Lub lul> 
dup dup. 

Clinically, reduplication uf tlie second sound is 
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much more frequent than reduplication of either 
the first sound, or of both sounds. Yet, accepting 
the explanation which seems most reasonable of this 
anomaly, both sounds should always be redupli- 
cated, that is, neither should be reduplicated sepa- 
rately. It is probable that both sounds are always 
reduplicated, but the reduplication of one of them 
(generally the first sound) from its feebleness is not 
appreciable. 

There is a form of disorder which may be con- 
founded with reduplication of both sounds of the 
heart. In this disorder, with every alternate revo- 
lution of the heart, the sounds are weak, and the 
ventricular systole is not represented by a radial 
pulse, the force of the contraction of the ventricle 
being insufficient to cause an appreciable pulsation 
in the remote arteries ; hence, the heart-sounds occur 
twice for each pulse at the wrist. Under these cir- 
cumstances, however, the carotid pulse may gener- 
ally, if not always, be felt with the weak, as well 
as with the stronger, ventricular contraction, and in 
this way the error of confounding the disorder with 
reduplication may be avoided. 

The explanation of reduplication is, that instead 
of the two ventricles contracting in unison, as in 
health, one contracts a little before the other. This 
explanation accounts satisfactorily for the anomaly. 

Reduplication of the heart-sounds may occur in 
connection with cardiac lesions, or there may be no 
evidence of any organic affection. In the latter 
case, the anomaly falls properly among the varied 
forms of functional disorder of the heart. Whether 
or not it be connected with lesions, it has no im- 



porhitit, pjitliiiloffical signifiL^anee. It is usually of 
temporary diiniticm. 

Cardiac Unrmura. 

All adventitious, abnormal sounds which are 
added to the heart-sounds, are embraced by the term 
cardiau murraui-e. Let it be borne in mind that, 
conventioually, the murmurs are never abnormal 
modifications of the heart-souuda, but always newly 
pi-oduced sounds, and they always represent morbid 
conditions of either the heart or tlie blood. When 
due to morbid conditions of the blood, they are 
called inorganic, anoBmic, hiemic murmure, and 
when they represent valvular lesions or changes 
within the heart, tliey are distinguished as organic 
murmurs. 

The organic murmurs may be distributed into 
three groups after difterences in quality, namely, 
let, soft; 2d, rough; and 3d, musical munnura. 
The soft murmurs resemble the sound produced by 
air from the nozzle of a pair of bellows, and, hence, 
are often called bellows murmurs. Murmurs are 
said to be rough when their qualities may be ex- 
pressed by such terms as rasping, grating, creaking, 
croaking, etc. They are called musical when the 
sound is a musical note. The bellows murmurs are 
of most frequent occurrence, and the musical are 
much more rare than the rough murmurs, Tlie 
quality of a murmur does not in general invest it 
with any sfiecial pathological or diagnostic signifi- 
ejincc. The murmura vary in pitch, being either 
relatively high or low. Tlie variations in pitch are 
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useful in aiding to discriminate different coexisting J 
murmurB. 

This account of organic murmurs applies to thoBS I 
produced at the oritices or within the cavities of the J 
heart. They are distinguished as endocardial mur^J 
miirs. Adveutitious sounds are, however, jiroduced I 
upon the external surface of the heart. These con- f 
stitute what is called esocardial, pericardial, orJ 
friction murmur. 

Endocardial murmurs are produced hy blood- 
currents pursuing either a normal or an abnormal | 
direction. With a familiar knowledge of these I 
currents, and of their relations with the heart- j 
sounds, the several endocardial murmurs are very I 
easily understood, as regards points involved in their I 
differentiation from each other. The student is,,! 
therefore, advised first to become acquainted withj 
the blood -currents, in health and in disease. Di- 1 
reeling the attention to the left side of the heart, ' 
there are two normal blood-currents, namely, the I 
current from the left auricle to the left ventricle^ J 
and the current from the left ventricle into thdJ 
aorta. These may be distinguished as the direol; I 
currents. The first is the mitral direct current, and I 
the second is the aortic direct current. Two abnoi*- 1 
mal currents may occur in the left side of the heart; * 
These currents can only take place when the valves 
are rendered incompetent by lesioiiB. The incom- 
petency of the valves allows of regurgitation, and 
these abnormal currents niay be distinguished i 
the regurgitant euri-ents. One of these is a current I 
backward from the left ventricle into the left | 
auricle, owing to incompetency of the mitral valv 



tliia is the mitral regurgitant current. The other 
is a current hackward from the aorta into the left 
ventricle, arising trom meompetency of the aortic 
valve ; this is the aortic regurgitant enri-ent. 

What are the relatioua of' these four eunvsnts in 
the left side of the heart with the heiU'tsounds? 
The mitral direct current takes place wheu the 
aui'icleB contract. The contraction of the auricles 
precedes the ventricular sjstole. The ventricular 
systole is synchronous with the first sound of the 
heart. The mitral direct eurreut, therefore, takes 
place just before the first sound of the heart. It 
' begins after the second sound, and continues until it 
is suddenly and completely arrested by the contrac- 
tion of the ventricle. It is obvious that the current 
cannot continue during the ventricular contraction, 
that is, when thefirstaoundof the heart is produced. 
The mitral regurgitant current is caused by the con- 
traction of the ventricle ; the euri'ent, therefore, must 
take place with the first sound of the heart. This 
current is systolic in the time of its oecuirence. 
The aortic direct eurreut, being caused by the con- 
traction of the left ventricle, takes place with the 
first sound of the heart. It is, tlierefore, coincident 
with the mitral regurgitant current. Tlie aortic 
regurgitant current is caused by the i-ecoil of the 
arterial coats upon the column of blood within the 
aorta directly after the ventricular systole, and as 
this recoil causes the second sound of the heart, the 
current and this sound must he coincident. 

liecapitulatiiig the relations of the four currents 
with tlie heart-sounds, the aortic direct and the 
mitral regurgitant take place with the first sound — 
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they are systolic currents ; the mitral direct current 
precedes the first sound — it is presystolic, and the 
aortic regurgitant current takes place with the 
second sound — it is diastolic. 

Analogous blood-currents take place in the right 
side of the heart, and have corresponding relations 
with the heart-sounds. These currents are the tri- 
cuspid direct, the tricuspid regurgitant, the pulmonic 
direct, and the pulmonic regurgitant. The pulmonic 
regurgitant is exceedingly rare in consequence of the 
infrequency of pulmonic lesions ; but the tricuspid 
regurgitant is not uncommon, and probably occurs 
without valvular lesions or enlargement of the heart 
when the right ventricle is distended with blood, 
constituting what has been called the "safety 
valve function" of the tricuspid orifice. 

Organic endocardial murmurs are produced by 
the foregoing direct and regurgitant blood currents, 
and they are designated by the same names, that is, 
they are either direct or regurgitant. Thus, there 
are produced in the left side of the heart — the side 
in which vulvular lesions are seated in the great 
majority of cases — a mitral direct murmur, a mitral 
regurgitant murmur, an aortic direct murmur, and 
an aortic regurgitant murmur. In the right side of 
the heart there may be produced corresponding 
murmurs, namely, a tricuspid direct, a tricuspid 
regurgitant, a pulmonic direct, and a pulmonic 
regurgitant. It remains to point out the means 
of differentiating these several murmurs aside from 
their relations with the heart-sounds. 

Mitral Direct Murmur. — This murmur is presys- 
tolic. It begins after the second sound and ends 
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abruptly with the first sound. Almost invariably 
this murmur is rough in quality ; occasionally it is 
a soft bellows murmur. When rough it is often quite 
loud. The rough quality is peculiar ; it is suggestive 
of vibration, and may be imitated by causing the 
lips or the tongue to vibrate with the breath in ex- 
piration. I state the mechanism of this murmur, 
inasmuch as the explanation is original with me, 
and has not been as yet generally accepted. It is 
caused by the vibration of the mitral curtains, and 
takes place especially when these curtains are united 
at their sides, leaving a narrowed orifice through 
which the mitral direct current of blood flows. 
Throwing the lips into vibration with the breath, 
represents not only the quality of the murmur, but 
the mode of its production. The physical conditions 
which are requisite generally for its production are 
a narrowed mitral orifice, and flaccidity of the mitral 
curtains. The latter of these conditions does not 
always exist in cases of mitral obstructive lesions, 
and, hence, the murmur by no means always accom- 
panies these lesions. When it is considered how 
loud a blubbering sound may be produced by the 
vibration of the lips with a feeble current of air, 
it is not difficult to understand that an intense 
murmur may be caused by a current of blood pro- 
pelled by the comparatively weak contraction of the 
auricle. 

A mitral direct murmur may be produced with- 
out mitral lesions, the murmur having the same rough 
quality as when lesions exist, and being also quite 
loud. This statement, based on clinical proof, was 
made by mc many years since, together with the 
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explanation. It occurs when there are aortic lesions 
which permit free regurgitation. Under these cir- 
cumstances, at the time when the auricular contrac- 
tion takes place, the left ventricle is already filled 
with blood ; the mitral curtains are floated out so 
as to be in contact with each other, and the mitral 
direct current passing between the curtains throws 
them into vibration precisely as when the orifice is 
narrowed. The vibration of the lips when lightly 
in contact, caused by the expired breath, illustrates 
the manner in which a mitral direct murmur takes 
place without mitral lesions. The murmur, thus 
occurring without mitral lesions, is not constant ; it 
is now present and now absent, depending, as it does, 
on the quantity of blood within the left ventricle 
at the time of the contraction of the auricle. It 
follows from what has just been stated, that a mitral 
direct murmur is not always a sign of mitral obstruc- 
tive lesions, when there is free aortic regurgitation. 

This murmur is limited to a circumscribed space 
around the apex of the heart. However loud the 
murmur may be in this situation, it is lost within 
a short distance from the apex. 

A mitral direct murmur is never due to a morbid 
condition of the blood. Although it occurs without 
mitral lesions, yet, inasmuch as its occurrence then 
requires the existence of aortic regurgitant lesions, 
it cannot be said to be an inorganic murmur. 

Mitral Regurgitant Murmur ; Mitral Systolic Non- 
regurgitant^ or Intra-venti^icular Murmur. — The 
mitral regurgitant murmur, synchronous with the 
first sound, that is, a systolic murmur, may be soft, 
rough, or musical in quality, its intensity and pitch 
19 
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being variable. Aside from its relation with tbe 
first BOiind of the heart, it ia distinguished by having 
its maximum of intensity at or near tbe situation of 
the apex-beat. It may be limited to a circumscribed 
area, and if beard at a distance from tbe apex, it is 
beet transmitted laterally around the left side of the 
chest. It ia often heard on the posterioi; aspect of 
the chest on the left side near the lower angle of the 
Bcapula, and not infrequently in the corresponding 
situation on the right side. 

A murmur with tlie first sound beanl within a 
limited area at the apex, may be due to roughness of 
the endocardial membrane without mitral incompe- 
tency, and, consequently, without a mitral regurgi- 
tant current. This ia a mitral systolic non-regurgi- 
tant munnur. It may also be called an intra^ven- 
tricular murmur, being produced, not at the mitral 
orifice, but within tbe ventricle. This murmur 
cannot always be discriminated from a feeble mitral 
regurgitant murmur. If, however, a mitral murmur 
be conducted laterally for some distance to the left 
of the apex, and if it be heard on the back, it may 
be eonsidei-ed to represent mitral regurgitation. A 
mitral systolic, n on- regurgitant, or intra-ventrieular 
murmur, is the murmur present in endocarditis. 

It is probable that the impulse of tbe apex of the 
heart against tbe adjacent portion of lung some- 
times forces the air from tbe air vesicles sufficiently 
to give rise to a blowing sound occurring with each 
ventricular systole. Tina is liable to be confounded 
with an eudocardial murmur. Produced in the way 
just stated, it may be he^ird only during the act of 
inspiration, and especially at tlie end of this act. 
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A mitral systolic murmur is rarely, if ever, due to 
an abnormal condition of the blood, without any 
anatomical change in the valve or endocardial 
membrane. Conditions of the blood, however, 
which are favorable for the production of inorganic 
murmurs, may intensify this murmur as well as any 
of the organic murmurs. 

Aortic Direct Murmur, — This murmur, like the 
mitral regurgitant, and the mitral systolic non-re- 
gurgitant murmur, occurs with the first sound of the 
heart, that is, it is systolic. Of the organic murmurs 
in the left side of the heart, the murmurs just named 
and the aortic direct murmur, are synchronous, the 
others having different relations with the heart- 
sounds. The aortic direct murmur differs from the 
mitral systolic murmur in having its maximum of 
intensity at the base of the heart. It is loudest in 
the second intercostal space near the sternum. As 
a rule, it is louder in this intercostal space on the 
right than on the left side ; this rule, however, has 
frequent exceptions. It is transmitted better and 
further upward than downward. It is always heard 
over the carotid artery ; and it is sometimes louder 
over this artery than at the base of the heart. As 
a murmur may be produced within the carotid 
artery, it is desirable to determine, when a systolic 
murmur is heard at the base, whether the carotid 
murmur is a transmitted murmur or not. This point 
is to be settled by comparing the murmur over the 
carotid with the murmur at the base, as regards 
quality and pitch. If the quality and pitch of the 
murmur in the two situations are the same, it is fair 
to consider the murmur in the carotid as not pro- 
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duccd within the artery, but conducted by the blood 
current from the. aortic orifice. 

An aortic direct murmur is frequently inorganic. 
It is to be considered as such when it is not associ- 
ated with an aortic regurgitant murmur ; when the 
heart is not enlarged ; when anaemia is shown by the 
presence of murmurs in tlic large arteries ; and when 
there is the venous hum in the neck — these physical 
evidences of anaemia being associated with pallor or 
with symptoms pointing to that condition of the 
blood. Moreover, an inorganic murmur is very 
rarely rough, and it is variable in its occurrence, 
being at one time present and at another time absent, 
whereas, an organic murmur is, in general, constant. 
Associated with other evidence of ansemia, an aortic 
direct murmur may, nevertheless, be organic, but, 
under the differentiating circumstances just stated, 
the lesion represented by the murmur, if the murmur 
be organic, must be innocuous, so that it is not of 
great practical importance to determine whether the 
murmur be or be not inorganic. 

Like the other organic murmurs, an aortic direct 
murmur varies in different cases in its intensity, 
quality, and pitch. An organic aortic direct mur- 
mur, per se^ does not denote always aortic obstruc- 
tion. It may be due simply to roughness of the 
membrane at or above the aortic orifice. 

Aortic Regurgitant Murmur ; Aortic Diastolic Non- 
regurgitant Murmur. — An aortic regurgitant murmur 
occurs with the second sound of the heart, and it is 
the only one of the organic murmurs produced in 
the left side of the heart which has this relation 
with the heart-sounds. It is, therefore, readily 
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enough discriminated from the other murmurs. It 
is almost always heard at the base of the heart, but, 
in some instances, when not appreciable at the base, 
it is heard a little below the base, namely, near the 
sternum on the left side on a level with the fourth 
costal cartilage. In the latter situation it has gene- 
rally its maximum of intensity. It is transmitted 
best in a downward direction, being often heard at 
the apex, and sometimes considerably below this 
point. It is never inorganic. It is usually not 
intense, low in pitch and soft ; but it may be loud, 
high, rough, or musical. 

A short murmur is sometimes produced by the 
retrograde movement of the blood-current within 
the aorta, the aortic valve being sufficient, and re- 
gurgitation not therefore taking place. This mur- 
mur is due to roughening of the lining membrane of 
the aorta by atheroma or calcareous deposit, and it, 
is always preceded by an aortic direct murmur. It 
occurs directly after the systole, and ends with the 
second sound. Although of such brief duration, it 
is distinctly recognizable and distinguished from 
the preceding aortic direct murmur. I have long 
been accustomed to demonstrate this murmur in 
private teaching, and have called it an aortic dias- 
tolic non-regurgitant murmur. It cannot be said 
to have practical importance, inasmuch as the lesion 
giving rise to it is represented by the aortic direct 
murmur which precedes it. 

Coexisting Endocardial Murmurs. — The murmurs 
referable to the left side of the heart, which have 
been considered, are often found in combination ; 
two or three may coexist, or all of them may be 
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present, iforcovcr, witli more or leas of tliese niiir- 
murs may be asBociated murraura referable to the 
right side of the heart. 

Having become familiar with their relations with 
the heart-Bouuds, and other pointB involved in their 
difl'erentiation, it is not difiieult to recognize them 
in combination. The mitral murmurs are not infre- 
quently associated. The mitral direct, being pre- 
aystolic, ends with the first sound, and the mitral 
systolic or regurgitant begins with this sound; the 
first sound, as it were, divides these two murmurs, 
The nmrmurs almost invariably differ from each 
other in pitch and quality. The presence of both, in 
fact, assistB, rather than obstructs, the recognition of 
each. The aortic direct and the aortic regurgitant 
murmur, also, are often associated. A murmur 
then accompanies the first and tlie second sound of 
the heart; the two murmurs follow in the same 
rhythmical order as the heart-sounds. These mur- 
murs, when associated, can only be confounded with 
pericardial friction sounds. 

The combination of the aortic direct and the 
mitral systolic murmur alone oft'ers any difficulty. 
Tliese two murraurB have the same relation with the 
heart-sounds; they are both systolic. How is it to 
be detei-mined, when a systolic mui-mur is heard 
both at the base and apex, that either a mitral mur- 
mur is transmitted to the base, or an aortic mur- 
mur is transmitted to the apex ; in other words, 
how is it to be decided whether two murmurs are 
present or only one murmur? If these two mur- 
murs coexist, generally tbe circumstances which 
distinguish each separately can he ascertained. 



CARDIAC MURMURS. 223 

Thus, the aortic murmur is transmitted into the 
carotid artery, and the presence of that murmur is 
then established ; the mitral regurgitant murmur is 
often transmitted laterally around the chest or heard 
at the lower angle of the scapula, and then the pre- 
sence of that murmur is established. But there are 
additional points, namely, the murmur at the base 
and that at the apex generally differ sufficiently in 
pitch or quality to render it evident that there are 
two murmurs ; and generally at a situation in the 
prsecordia between the base and apex, both murmurs 
may be either lost or become notably weakened. 
Attention to these points in most instances divests 
the problem of difficulty. 

Mitral and aortic lesions are often of a char- 
acter to give rise to only one murmur at either of 
these orifices. A mitral direct murmur not infre- 
quently is present without the mitral regurgitant, 
and the reverse of this is frequent. So either an 
aortic direct or an aortic regurgitant murmur may 
exist, without the other. 

Tricuspid Direct Murmur. — The lesions which are 
requisite for this murmur very rarely occur at the 
tricuspid orifice ; hence, this murmur is exceedingly 
rare. It is to be distinguished from the mitral direct 
murmur by its localization being, not at the apex, 
but at the right border of the heart. The mitral 
direct and the tricuspid direct murmur may coexist; 
an instance of this kind has fallen under my observa- 
tion. In that instance a presystolic murmur, with 
the characteristic blubbering quality, was heard both 
at the apex and at the right side of the heart. 

Tricuspid Regurgitant Murmur. — This murmur is 
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not of very infrtT^iient occur ix'iice. Tricuspid re- 
gurgitation occurs often when the right ventricle is 
coneitlerably dilated, without the existence of lesions 
of the valve. A tricuspid regurgitation current, 
however, does not invariably give rise to an appreci- 
able murmur. This fact is shown by tlie occurrence 
of a venous pulse in the neck, due to tricuspid re- 
gurgitation, when no murmur can be heard. 

The tricuspid regurgitant murmur, of course, 
occurs with the first sound, being systolic like the 
mitral regurgitant murmnr, and the latter generally 
coexists. It is distinguished from the mitral regur- 
gitant by its localization at the right inferior margin 
of the heart, and its transmission to the right rather 
than to the left. The coexistence of the mitral and 
the tricuspid regurgitant murmur is determined by 
the differences in pitch and quality hetween a systolic 
murmur at tlie apex and at the right margin of the 
heart. A venous pulse synchronous with the first 
sound of the heart, points to tricuspid regurgitation, 
and, although eometimes present without a tricuspid 
regurgitant murmur, when present it is corrobora- 
tive evidence of the latter 

Pulmonic IXrecl Murmur. — A pulmonic direct 
murmur, if organic, is generally connected with con- 
genital lesions. The pulmonic direct and the aortic 
direct current of blood taking place at the same in- 
stant, the murmurs representing both are, of course, 
systolic. IIow is the pulmonic to be distinguished 
from the aortic direct murmur? The pulmonic 
murmur is heard iu the left second intercostal space 
close to the sternum ; but this is not very distinctive, 
inasmuch as, not infrequently, the aortic murmur is 
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loudest in that situation. The essential point of 
distinction is this: the pulmonic direct murmur is 
not transmitted into the carotid artery, whereas, 
the aortic direct murmur is always thus transmitted. 
If an aortic direct and a pulmonic direct murmur 
coexist, both being organic, the combination is to be 
ascertained by finding that the murmur in the 
second intercostal space on the right side differs 
from that on the left side in pitch or quality, sufli- 
ciently to show the presence of two murmurs, the 
one on the right side being transmitted to the caro- 
tid artery. 

An inorganic pulmonic direct murmur is of fre- 
quent occurrence. It is generally associated with 
an inorganic aortic direct murmur, the presence of 
the two murmurs being evidenced by a difference in 
pitch. 

Pulmonic Megurgitant Murmur. — This murmur 
must be exceedingly rare. It occurs, of course, like 
the aortic regurgitant, with the second sound. Its 
presence can only be determined when other signs 
go to show the existence of pulmonic and the 
absence of aortic lesions. This murmur, as well as 
the aortic regurgitant, can never be inorganic, its 
presence being proof of a regurgitant current of 
blood from incompetency of the pulmonic valve. 

Facts of practical importance in relation to the 
endocardial murmurs, are embraced in the following 
statements: — 

The question as to a murmur being organic or 
inorganic, relates chiefly, if not entirely, to the 
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aortic direct and the pulmonic direct murmur, other 
murmurs being ahnost invariably, if not invariably, 
organic. 

Associated signs and symptoms generally warrant 
a definite conclusion whether an aortic direct or a 
pulmonic direct murmur be, or be not, organic, and 
under the circumstances which render it difficult to 
decide this question positively, a positive decision is 
not of much immediate practical consequence. 

Valvular lesions, whether obstructive, regurgitant, 
or innocuous, are so uniformly represented bj'- mur- 
mur, that, as a rule, absence of lesions may be predi- 
cated on the absence of murmur. 

With a practical knowledge of the different 
organic murmurs, the situation of lesions at either 
of the orifices of the heart, or their existence at two 
or more of these orifices, msiy be demonstratively 
determined. 

By means of the murmurs, with other signs, it may 
be determined demonstratively whether the lesions 
involve obstruction or regurgitation, or both, or, on 
the other hand, that they are, as regards immediate 
pathological effects, innocuous. 

The murmurs do not aftbrd definite information 
as to the amount of obstruction or regurgitation, in 
other words, as to the pathological importance or 
gravity of lesions when they are not innocuous. No 
positive conclusions on this point of view are to be 
drawn from the intensity of murmurs, their pitch, 
or their quality. As a rule, murmurs which are 
weak, more than those which are loud, represent 
grave lesions. 
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Pericardial or Friction Murmur. — A pericardial or 
friction murmur is produced by the rubbing together 
of the surfaces of the pericardium in the systolic and 
diastolic movements of the heart. In the vast 
majority of the cases in which this murmur occurs, 
it denotes either the presence of recent lymph which 
renders the surfaces more or less adhesive, or rough- 
ening from lymph which has become dense and 
adherent ; its diagnostic significance, therefore, 
relates almost exclusively to pericarditis. In this 
relation it is of great practical importance. 

This murmur is to be discriminated from the 
endocardial murmurs. The points involved in the 
discrimination are as follows: The murmur is double, 
that is, a murmur accompanies both the ventricular 
systole and diastole. It can, therefore, only be con- 
founded with an aortic direct and an aortic regurgi- 
tant murmur in combination. The quality of the 
murmur is suggestive of rubbing or friction. It is 
sometimes a feeble, grazing sound ; in other instances 
it is loud and quite rough. "When rough, the quality 
is expressed by such terms as rasping, grating, creak- 
ing, etc. Although accompanying both sounds of 
the heart, it has not that uniform, fixed relation to 
these sounds which characterizes the aortic direct 
and the aortic regurgitant murmur; it is not in 
definite accord with the heart-sounds. Moreover, 
in intensity it varies with the successive movements 
of the heart, being louder with some revolutions than 
with others, in this regard differing notably from 
the endocardial murmurs. It is not heard without 
the prsecordia, as a rule, and is often limited to a 
part of the prascordial region, whereas, certain of the 
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endocardial murmurs, namely, the mitral regurgi- 
tant and the aortic direct, are often heard at a con- 
siderable distance from the heart. Firm pressure 
with the stethoscope intensifies the murmur. Its 
source seems very near the surface of the chest. In 
this respect it differs notably from endocardial mur- 
murs, the latter appearing to come from a certain 
distance within the chest. This point of distinction 
is very appreciable, especially if, as often happens, a 
friction murmur be associated with an endocardial 
murmur. 



CHAPTER VIII. 

THE PHYSICAL DIAGNOSIS OF DISEASES OF THE 
HEART AND OF THORACIC ANEURISM. 

Enlargement of the heart by hypertrophy and dilutation — Valvular 
lesions, mitral, aortic, tricuspid, and pulmonic— Fatty degeneration 
and softening of the heart — Endocarditis — Pericarditis — Functional 
disorders — Thoracic aneurism. 

The morbid physical conditions incident to the 
diiFerent diseases of the heart, and the signs repre- 
senting these conditions, have been considered in 
the preceding chapter. The diseases are now to be 
considered with reference to the assemblage of signs 
on which the physical diagnosis of each is to be 
based. Most of the diseases of the heart may be 
diagnosticated by means of physical signg. A few 
cardiac lesions do not admit of a physical diagnosis, 
and they do not, therefore, claim consideration in this 
work. The following are the affections which will 
form separate headings in this chapter: Enlarge- 
ment of the Heart by Hypertrophy and by Dilatation, 
Valvular Lesions, Fatty Degeneration and Softening 
of the Heart, Endocarditis, Pericarditis, and Func- 
tional Disorders. Having considered these aiFections, 
the physical diagnosis of thoracic aneurism will be 
the concluding topic. 

Enlargement of the Heart by Hypertrophy and by Dila- 
tation, — Physical exploration to determine the size of 
the heart, has three objects, namely, to determine, 
first, that the size of the heart is normal ; second, 
20 
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that the heart is enlarged; and third, the degree of 
enlargement. Tliese objects are attainaldc by means 
of percnssion and auscultation. 

The heart is of normal size when the apex-beat is 
in its normal situation, that is, in the fifth intercostal 
space, a little within a vertical line passing through 
the nipple (the linea mammalia); when the superK- 
cial cardiac space is not enlarged, as shown by ^t- 
cussion and by auscultation of the voice (vide page 
194) and when percussion shows the lateral borders 
of the heart to be situated normally, namely, on the 
left side a little within the line of the nipple, and on 
the right side a finger's breadth to the right of the 
right margin of the sternum. These points of evi- 
dence warrant a positive conclusion that the heart 
IB not enlarged. 

The fact of an enlargement and its degree are 
determinable by an abnormal situation of the apex, 
together with an increase of the superficial cardiac 
space and extension of the lateral boundaries of the 
deep cardiac space especially on the left side. 

In eases of slight or very moderate enlargement, 
the apex is situated a little without the linea mam- 
malis, but not Ijelow the fifth intercostal space. A 
somewhat greater enlargement lowers the apex to 
the sixth iatoreostal space, and removes it further 
without the line of the nipple. In greater degrees 
of enlargement the apex is lowered to the seventh, 
eighth, or ninth intercostal space, and generally 
further removed to the left. The lowering of the 
apex and the removal to the left, are not uniformly 
proportionate to each other. As a rule, if the right 
side of the heart be more enlarged than the left, the 
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apox is removed without tho linea mammalia further 
than when the enlargemeut of the left side of the 
heart predoniin sites ; and wheu the latter is the case, 
the apex is lowered oat of proportion to its removal 
without that line. The relatively ahnormal situa- 
tion downward and to the left, thus, is evidence of 
the enlargement predominating in either the right 
or the left side of the heart. Generally tho situa- 
tion of the a[K3x is apparent to the touch and fre- 
quently to the eye. In some instances, however, the 
impulse can neither be seen nor felt, IIow is its 
situation to be then ascertained? Auscultation 
furnishes a ready and reliable mode of determining 
this point. With the etethoseope the situation in 
which the first sound of the heart has its maximum of 
intensity, corresponds to tho situation of the apex. 
This is hardly less definite than the presence of an 
appreciable impulse. 

In determining the fact of enlargement and its 
degree by the abnormal situation of the apex, causes 
of the latter which are extrinsic to the heart are to 
be eliminated. The ajiex is removed to the left of 
its normal situation hy enlargement of the left lobe 
of the liver, abdominal tumors, hydroperitoneum, 
the pregnant uterus, and gastric tymiianites. These 
extrinsic oonditious are to he excluded or due allow- 
ance made for them. In some cases in whieh one or 
more of these extrinsic causes of displacement exist, 
the apex is carried into the axillary region. It is to 
be borne in mind that these eausea of displacement 
may exist when there is more or less enlargement of 
the heart. All these causes, while they displace the 
apex to the left, do not lower, but tend to raise it 
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above its uormal situation. On the other hand, au 
ancurisnial or other tumor situated above the heart 
may press downward the organ, and in this way the 
apex is more or less lowered. 

The superficial cardiac space is increased in pro- 
portion as the heart is enlarged. The extent of this 
increase is easily determined hy percue-sion and aus- 
cultation. Within thia space there is notable dul- 
ness on percussion. The degree of dulness is greater 
liian within tbe superficial cardiac space in health, 
and this degree of dulness is proportionate to the 
greater area in which tlie heart is uncovered of lung. 
It is sufficiently easy to delineate hy percussion on 
the chest the boundary of the anterior border of the 
upper lobe of the left lung, in other words, of the 
oblique line which is the hypothenuse of the right- 
angled triangle representing the superficial cardiac 
space in healtJi and in disease. The area of the 
superficial cardiac space is also not less readily and 
precisely ascertained by auscultation of the voice; 
the limits of the lung within the prrecordia are 
denoted by an abrupt cessation or notable diminu- 
tion of the vocal resonance. In females, with lai^e 
mamm^, auscultation is more available for this 
object than percussion. The extent to which the 
superficial cardiac space is enlarged is a good crite- 
rion of the degree of the enlargement of the heart. 

In proportion as the heart is enlarged, the situa- 
tion of the left border is without the linea nianimalis. 
Its situation is determined by percussion. Dulness, 
although not great, is sufficiently distinct within 
the deep cardiac space, and the lino which denotes 
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the left border of the heart is easily delineated on 
the chest. This statement holds true with respect 
to the right border of the heart ; but this border, 
even when the enlargement of the heart is great, is 
removed comparatively little to the right of its 
normal situation. By means of percussion the 
boundaries of the prrecordia as enlarged by the in- 
creased size of the heart, may be determined and 
measured. In making this statement it is assumed 
that the lungs are not diseased, and that the chest is 
not deformed. Shrinkage of the upper lobe of the 
left lung may enlarge the superficial cardiac space, 
and cause displacement of the heart. The latter is 
an eifect of the presence of pleuritic effusion, and it 
may follow its removal. In cases of deformity from 
spinal curvature, to determine the fact of enlarge- 
ment of the heart, or its degree, is not always an 
easy problem. 

There is a liability to error in localizing the apex 
in some cases of enlargement. Owing to the blunted 
form of the apex, especially when the enlargement 
is chiefly of the right side of the heart, the apex-beat 
may be quite feeble. It is liable to be overlooked, 
and a stronger impulse in the intercostal space above 
the apex, mistaken for the apex-beat. Of course the 
lowest impulse is the apex-beat. Careful palpation, 
and finding by auscultation the spot where the first 
sound has its maximum of intensity, will prevent 
this error. 

Enlargement of the heart, and the degree of en- 
largement having been ascertained, it is to be deter- 
mined whether hypertrophy or dilatation predomi- 
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nate. It' the enlargement be slight or moderate, it 
may be a question whether hyperti'opliy or dilatation 
exist alone. Aa a rule, if either of these two forma 
of enlargement exist without the other, it is hyper- 
trophy, for, with rare exceptions, hy[>ertrophy pre- 
cedes dilatation. If the enlargement he very great, 
as a rule, dilatation predominatee, for, the capability 
of hypertrophic inereaee of size has its limit, and an 
increase of size beyond this limit must be due to 
dilatation. The signs denoting, on the one hand, 
hypertrophy, and, on the other hand, dilatation, 
relate to the imjiulses of the heart and to the heart- 
sounds. 

With a moderate enlargement, hypertrophy ia to 
be inferred from an abnormal force of the apex-beat, 
and an intensification of the characters of the first 
Bound over the apex. "With a considerable or great 
enlargement, if hypertrophy predominate, the apex- 
beat may be abnormally strong and prolonged, hut, 
aa already stated, owing to its blunted, form, the 
beat ia sometimes weak and scarcely appreciable. The 
increased power of the ventricular contractions, 
representing the hypertrophy, is then to be deter- 
mined by impulses in the intercostal spaces above 
the ajiex. These imjiulsea are sometimes present in 
each intercostal space between tbe apex and the base ; 
and they are abnormally strong in proportion aa 
hyj)ertrophy predominates. Still more marked evi- 
deTice of hypertrophy ia sometimes obtained when 
the hand ia placed over the pnecordia; a powerful 
heaving movement is felt. Tbe increased power of 
tbe ventricular contractions may in some eases be in 
this way apjireciated eomewhat as if the heart were 
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held in the hand. In cases of consideraWe or srroat 
enlargement, the intensity of the first sound, over 
the apex, is more or less increased ; it is prolonged 
and its hooming quality is more marked than in 
health. Xot infrequently it is accompanied by a 
metallic rinsnnc: sound, or tinnitus. 

Moderate enlarsrement bv dilatation is charac- 
terized by abnormal weakness of the ajx^x-boat, and 
of the first sound over the apex. Cases, however, of 
simple dilatation are rare. If the enlargement be 
considerable or great, and dilatation predominate, all 
the impulses are weak, as compared with the cases 
in which hypertrophy predominates, and the first 
sound over the apex is more or less divested of the 
characters derived from impulsion ; that is, the sound 
is feeble, short, and valvular. These points of dis- 
tinction are marked in proportion as dilatation 
preponderates. 

In the great majority of the cases of enlargement 
of the heart, valvular lesions coexist. Those coex- 
isting valvular lesions are represented by endocardial 
murmurs, and they are excluded by the absence of 
the latter. In most of the cases in which enlarge- 
ment exists without valvular lesions, it is associate<l 
with either pulmonary emphysema or chronic 
Bright's disease. 

Valvular Lesions. 

The physical diagnosis of valvular lesions em- 
braces their localization at the difterent orifices 
within the heart, and determining their chanicter as 
giving rise to obstruction and regurgitation, or their 
innocuousness in these respects. These objects of 
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diagnosis involve tLe endocardial murmurs, and the 
altnormal modiiications of the heart-eounds which 
were considered in the preceding chapter. Lesions 
at the difterent orifices, namely, the mitral, aortic, 
tricuspid, and pulmonic, will be considered sepa- 
rately. 

Miirtil Lesions. — The lesions at the mitral orifice 
are represented by the mitral murmui-s — the mitral 
direct munimr, the mitral regurgitant, and the 
mitral systolic non-regurgitaiit or intra- ventricular 
murmur. Mitral obHtructive lesions exist whenever 
the mitral direct murmur is present, with an ex- 
ception already stated and explained {vide p. 216), 
namely, this murmur is present in some cases in 
which the mitral valve is intact, aortic lesions, giving 
rise to free regurgitation, existing in these cases. 
These exceptional instances are rare, and I am not 
aware that any have been reported except by myself. 
Mitral regurgitant lesions exist whenever a mitral 
murmur which is truly regurgitant is present. A 
systolic murmur having its maximum of intensity at 
or near the apex, transmitted laterally for a certain 
distance beyond the ajiex on the left side of the 
L chest, and lieanl on the back near the lower angle of 

I the scapula, denotes a regurgitant current; but a 

I systolic murmur limited to a small area around the 

I apex, or to the BUjK?rficial cardiac space, is not proof 

I of regurgitation. A truly regurgitant murmur, 

I however, may be too feeble to be transmitted beyond 

I the apex ; the proof of regurgitation must theu he 

I based on other evidence associated with the murmur, 

I namely, on enlargement of the heart and abnormal 

H modifications of the heart-eounds. 
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Mitral obstruction may exist without incompe- 
tency of the mitral valve, as shown by the presence 
of a mitral direct, without a mitral regurgitant, 
murmur. The converse of this is of more frequent 
occurrence, that is, regurgitation may exist without 
obstruction. The absence, however, of a mitral di- 
rect murmur is not positive proof against mitral ob- 
struction, for, as has been seen, the production of a 
characteristic mitral direct murmur, requires the 
obstruction to be caused by an adherence of the 
mitral curtains at their sides, the curtains being 
sufficiently flexible to vibrate with the passage of 
the mitral direct current of blood. Mitral obstruc- 
tion and regurgitation not infrequently coexist, as 
shown by the presence of both the mitral direct and 
the mitral regurgitant murmur. 

The mitral murmurs do not, per se^ denote the 
amount of obstruction or regurgitation, or of both 
combined. Information with reference to these 
points may be derived from a comparison of the 
aortic with the pulmonic second sound. The amount 
of obstruction or regurgitation, or both, is great in 
proportion as the aortic sound is weakened. Per 
contra^ there can be but little obstruction or regurgi- 
tation if the aortic and the pulmonic second sound 
preserve nearly or quite their normal relation to each 
other in respect of intensity. Information may also 
be obtained by analyzing the first sound as heard at 
the apex. In proportion as the function of the 
mitral valve is compromised by lesions, the valvular 
element of the first sound at the apex will be found 
deficient. In some cases the first sound in this 
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situation haa no valvular element, presenting c 
the characters of impulsion. 

Enlargement of the right side of the heart, which 
results from initi'nl obstructive and regurgitant 
lesions, is a criterion of the amount of obstruction 
and regurgitation taken in connection with the 
length of time in which they have existed. Hyper- 
trophic enlargement of the right ventricle intensifies 
the pulmonic second sound, and allowance must be 
made for this modification in determining, by a 
comparison of the pulmonic and the aortic sound, the 
degree in which the latter is weakened. 

Aoriin Ijcsiojis. — Lesions are localized at the aortic 
orifice by the aortic murmurs, namely, the aortic 
direct and the aortic regurgitant murmur. Aortic 
obstructive lesions give rise to an aortic direct mur- 
mur; but it must be considered, in the first place, 
that an aortic direct murmur may be inorganic, 
and, in the second place, that, if the murmur be or- 
ganic, it may ho produced by lesions which occasion 
no obstruction and are innocuous. The existence 
of obstructive lesions must be determined by evi- 
dence added to the presence of the murmur. This 
evidence is impairment or suppression of the aortic 
second sound, and enlargement of tlie left ventricle. 
If the lesions which occasion obstruction are of a 
character to diminish or arrest the movements of 
the aortic valve, the aortic second sound will be 
weakened or tost. If valvular lesions he limited to 
the aortic orifice, the degree of enlargement of the 
heart is a criterion of their pathological importance. 

Regurgitant lesions at the aortic orifice give rise 
to an aortic regurgitant murmur. Tliis murmur, of 
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course, is always proof of regurgitation; but the 
murmur gives no definite information concerning 
the amount of incompetency of the aortic valve. A 
loud murmur may be produced by a regurgitant 
stream so small as to be, for the time, insignificant; 
and, on the other hand, a large regurgitant current 
may give rise to a feeble murmur. The extent to 
which the valve is damaged by the lesions, is to be 
determined, first, by the weakness or suppression of 
the aortic sound, and, second, by the degree of 
enlargement of the left ventricle. 

Aortic obstructive and regurgitant lesions are 
often associated. An aortic direct and an aortic 
regurgitant murmur are then both present, with a 
weakened aortic sound or its suppression, and en- 
largement of the left ventricle according to the 
amount of the obstruction and regurgitation, to- 
gether with the length of time during which the 
latter have existed. These effects, and not the 
intensity, or the pitch, or the quality of the mur- 
murs, constitute the criterion of their pathological 
importance. 

Mitral and aortic lesions often coexist, giving rise 
to two, three, or all four of the obstructive and 
regurgitant murmurs in the left side of the heart. 
In addition to the murmurs, in these cases, the 
effects of the combined lesions are shown in the 
modifications of the heart-sounds, and enlargement 
of both sides of the heart. 

Tricuspid Lesions. — Tricuspid obstructive lesions 
are exceedingly rare. A few instances of the kind 
of obstruction which is represented by a presys- 
tolic or a tricuspid direct murmur have been re- 
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ported. One instance has fallen under my obser- 
Yation. In this case, as in the other instances 
which have boeu rejiorted, the tricuspid were asso- 
ciated with mitral lesions; heiice, in localizing an 
obstructive lesion at the tricuspid orifice, the pre- 
sence of the presystolic murmur on each side of the 
heart, that is, the coexistence of mitral and the tri- 
cuspid direct murmur, la to he determined. Tbia 
point baa already been conaiderod {vir/e ]mge 223). 

Tricuspid regurgitation is not uncommon. Gene- 
rally the insufficiency la caused by dilatation of 
the right ventricle occurring as an effect of mitral 
- regura;itant or obstructive lesions. Tricuspid regur- 
gitation is not always represented by munnur ; and 
when a tricuspid regurgitant murmur is present, it 
is to be discriminated fi-om a coexisting mitral re- 
gurgitant murmur. This point has beeu considered 
{vide page 224). 

Pulmonic Lesions. — As compared with aortic 
lesions, these are of extremely infrequent occurrence, 
and they are generally congenital. Lesions giving 
rise to a pulmonic direct murmur may be localized 
by differentiating this murmur from the aortic 
direct murm ur (vide page 224). It is to be considered 
that an inorganic pulmonic direct murmur is not 
infrequent. Pulmonic regurgitant lesions can only 
be diagnosticated by determining that a murmur 
occurring with the second sound of the heart is pro- 
duced at the pulmonic and not at the aortic orifice 
(vide page 225). 

^aity Degeneration and Soflening of the Heart. — 
Fatty degeneration of the heart is not represented by 
any distinctive wjgus ; but, nevertheless, the physical 
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diagnosis, taking into account tbe clinical hiatory, 
may be quite positive. The signs are those which 
denote persistent muscular weakness of the heart. 
The apex-heat, if appreciable, is feeble. The in- 
tensity of the heart-Bonnds is diminished, and espe- 
cially the intensity of the first sound. The first 
sound may be even suppressed over the apex, the 
second sound being heard in this situation. The 
characters of the fi.rst sound which belong to the 
element of impulsion are especially impaired or lost, 
the sound becoming short and valvular, in these 
respects resembling the second sound, INow these 
evidences of weakened muscular power occur when 
the weakness is merely functional, and when the 
heart is enlarged by predomimint dilatation. But 
functional weakness is generally tmnsient, and is 
sufficiently explained by the existence of other than 
cardiac disease. Enlargement by dilatation is readily 
determined by physical signs. If tbe heart be but 
little or not at all enlarged, and jiatho logical condi- 
tions adequate to explain diminished muscular 
power, irrespective of cardiac disease, be excluded, 
at the same time tbe signs being connected with 
diagnostic symptoms, the existence of fatty degene- 
ration may be determined with much confidence. 

Fatty degeneration may coexist with valvular 
lesions and enlargement of the heart. Tlie physical 
diagnosis of fatty degeneration under these circum- 
stances is not a simple problem. A probable diag- 
nosis may be made when the amount of enlargement 
seems insufficient to account for the signs denoting 
muscular weakness of the heart, and when sjmjitoma 
21 
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belonging to the clinicnl liiatory point to fatty de- 
generation. 

Softening of the muscular structure of the heart, 
occurring in continued fever and other general dis- 
eases, is denoted by the same signs wbich are 
embraced in the physical diagnosis of fatty degene- 
ration, the most marked evidence being notable 
weaknesB, with valvular quality, or suppression, of 
the first sonnd over the apex of the heart. 

EmlocanUtis. — ^Tlie physical diagnosis of endocar- 
ditis relates almost entirely to its occurrcntre in con- 
nection with articular rheumatism. The diagnostic 
sign is a mitral systolic non-regurgitant murmur 
(vide page 218). The presence of this murmur, how- 
ever, in a case of rheumatism is not positive proof 
of an existing end oca I'd it is, more especially if the 
patient have previously had articular rheumatism, 
because an endocarditis developed in a previous 
attack may have left a permanent murmur. If the 
murmur be a mitral regurgitant uiurmur and the 
heart be enlarged, it is quite certain tbat endocar- 
ditis lias previously occurred. Tlic positive proof 
is the production of the murmur during an attack 
of rheumatism, when previous examinations, made 
after the commencement of the rheumatic attack, 
had shown that there was 'no mitral murmur. An 
aortic direct murmur, in cases of rheumatism, is not 
evidence of endocarditis, because in many cases of 
rheumatism this murmur occurs, and is to be re- 
garded as inorganic. 

Endocarditis is probably of frequent occurrence 
3Condary to mitral and aortic valvular lesions; 
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but, under these circumstances, a physical diagnosis 
is impracticable. 

Pericarditis. — The physical diagnosis of pericar- 
ditis in the first stage, that is, prior to the effusion 
of liquid, is to be based on a pericardial friction 
murmur. Fortunately for diagnosis, this murmur 
is uniformly present. Its characters as contrasted 
with endocardial murmurs have been stated {vide 
page 227). The presence of ^ pericardial friction 
murmur, in connection with symptoms denoting 
pericarditis, renders the diagnosis quite positive. 
There is, however, one liability to error. In some 
cases of pleurisy or pneumonia with pleuritic in- 
flammation, the mo.vements of the heart occasion a 
rubbing of the outer surface of the pericardium 
against a roughened pleural surface, and in this way 
a cardiac pleural friction murmur is produced. This 
may be single or double, and when double it simu- 
lates the murmur produced within the pericardial 
sac. It is limited to the border of the heart, and 
is neither accompanied nor followed by pericardial 
effusion. Of course, the error of mistaking a cardiac 
pleural friction murmur for one produced within 
the pericardium, can only occur when pleurisy exists 
either as a primary affection or as secondary to 
pneumonia. 

In the second stage of pericarditis, that is, after 
the effusion of liquid has taken place, the pericardial 
friction murmur often, but not always, disappears. 
The physical diagnosis in this stage is then to be 
based on the signs which show the presence of a 
greater or less quantity of liquid within the peri- 
cardial sac. The signs which denote pericardial 
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effusion and its amount liave Loen state*! {vide page 
206). With a moderate effusion, the apex of the 
heart is raised, and the apex-beat may be felt in the 
foiirtli intercostal space, and removed to the left of 
its normal situation. With considerable or large 
effusion, the apex-beat is lost, and tLo eouuds of the 
heart are feeble and distant. The first sound loses 
the eliaraeters which belong to the element of im- 
pulsion, becoming shqrt and valvular like the second 
sound. 

Increase or diminution of liijuid, in the second 
stage of pericarditis, is readily determined by signs 
obtained by percussion and auscultation. When the 
quantity is much diminished, the friction murmur, 
if it have been suppressed, returns, and persists until 
the pericardial surfaces become agglutinated. Not 
infrequently, by auscultating when the body of the 
patient is inclined forward, a friction murmur may 
be heard notwithstanding the pericardial sac con- 
tains a large quantity of liquid. 

In eases of chronic pericarditis with very large 
effusion, dilatation of the pericardial sac is shown 
by signs obtained by percussion and anseultation. 
There is no ajjex impulse ; the lieart-sounds are 
feeble and distant, the first sound being short and 
valvular, and the prsecordia may liciiotably projecting. 

A malignant morbid growth filling the pericardial 
aac and inclosing withni it the heart, may give rise 
to all the signs of pericardial effusion. A case of 
this kind, in a young subject, has fallen under my 
observation. 

With reference to diagnosis, the etiological rela- 
tions of iiericarditia should be kept in mind. These 
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are, acute articular rheumatism, Bright's disease, 
and either pleurisy or pneumonia. It rarely occurs 
in other connections, and, as an idiopathic aftection, 
it is extremely rare. 

The presence of air and liquid within the peri- 
cardial sac gives rise to loud splashing sounds which, 
occurring when respiration is suspended, and when 
pneumo-hydrothorax is excluded, are at once diag- 
nostic of pneumo-hydropericardium. 

Functional Disorders. — Of the varied forms of 
functional disorder of the heart, some are rare, and 
others are of frequent occurrence. A rare form is 
persistent frequency of the heart's action, the pulse 
being from 100 to 120 or more per minute, for weeks, 
months, and even years. This form of disorder ex- 
ists in the affection known as exophthalmic goitre, 
Graves' or Basedow's disease. It occurs, also, with- 
out being associated with either prominence of the 
eyes or enlargement of the thyroid body. In a rare 
form the opposite of this, the action of the heart is 
abnormally infrequent, the pulse falling to 50,40,30 
or less, per minute, the infrequency not being an 
idiosyncrasy either congenital or acquired, and con- 
tinuing for a limited period. The occurrence with 
every alternate revolution of the heart of a ventricu- 
lar systole so feeble as not to be represented by a 
radial pulse, is another rare form ; and another is a 
want of synchronism in the contractions of the two 
ventricles, giving rise to reduplication of the heart- 
sounds. In the more common forms, the disorder 
occurs in paroxysms which are variable in duration 
and in the frequency of their occurrence, the heart, 
in the paroxysms, beating irregularly, and often with 
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iiiU'rmifisions, tlio aetiou in soint; instances being 
violent, and in other iustauces feeble or fluttering. 
These common forms are embraced under the name 
palpitation. 

As regards the jihysical diagnosis, all the forniB of 
disorder are in the same category ; in all, the func- 
tional character of the affection is determined by 
exclusion, inflammatory aff^ections and lesions being 
excluded by the absence of their diagnostic signs. 
In whatever way the action of the beart is disturbed, 
however great may be the disturbance, and let it be 
attended with ever so much distress or anxiety, if 
physical exploration furnish no evidence of endo- 
carditis, pericarditis, valvular lesions, enlargement 
of the heart, fatty degeneration, or heart-clot, the 
affection is to be considered as functional. If purely 
functional, the affection is unattended by any danger, 
and is generally remediable, at least in the common 
fonns. Hence the very great importance of a posi- 
tive diagnosis. 

In one point of view, the physical diagnosis in 
functional disorders may be said to rest, not on nega- 
tive, but on positive evidence. Percussion and aus- 
cultation affoi-d tlie means, not only of excluding 
inflammatory aff'cctions and lesions, but of demon- 
strating the fact that the organ is sound, at least as 
regards freedom from ordinary lesions. That its size 
is normal, is shown by the situation of the apex-beat; 
by ascertaining the lateral boundaries of the prse- 
cordia and the area of the suijcrffcial cardiac space. 
That the valves are unaffected, is shown by the nor- 
mal charactei-a of the heart-sounds. These positive 
facta, taken in connection with the absence of 
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morLicl signs, render the diagnosia quite certain. 
Moreover, the evideuee, positive and negative, is 
readily and quiukly obtained. Indeed, the time re- 
quired for reacliing a coucluaiou is so brief, that it 
is often politic to prolong uiinecesBarily the examina- 
tion in order that a positive assurance of the sound- 
ncBs of the organ may have in the mind of the patient 
the weight which is desirable in order to secure 
relief from anxiety and apprehension. 

Functional disorders are not infrequently asaoeiated 
with leaions with which they have no essential patho- 
logical connection. A patient with leaiona which 
are either innocuous or attended with little, if any, 
inconvenience, may suffer from disturbance of the 
action of the heart produced by causea which are 
wholly independent of the lesions. There is a ■ 
liability, in these cases, to the error of attributing 
the disorders to the lesions, and thus forming an 
exaggerated estimate of the importance of the latter. 
To decide liow much of the disturbed action of the 
heart is due to a superadded functional affection, ia 
not as eaay as to determine that lesions do not exist. 
The decision must be based on the character, degree, 
or extent of the leaions, as evidenced by the physical 
signs. In this connection may be stated a practical 
maxim, which it is well to bear in mind, whether 
functional disorders exist or not, namely, valvular 
lesions rarely give rise to much inconvenience until 
they have led to enlargement of the heart ; and en- 
largement, either with or without valvular lesions, 
as a rule, does not lead to the serious effects which 
are characteristic of cardiac disease, so long as the en- 
largement is due to hypertrophy and not to dilatation. 
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Ihoracio AneoriBin. 



The physical conditions incident to tlioracic aneu- 
rism, which are concernotl in the jiroduetion of signs, 
are, the presence of a tumor within the chest, of 
Tariahle size, formed by the anenrismal sac ; the 
passage of hlood into the sac with each ventricular 
systole, and the expulsion of tlood in the diastole by 
the recoil of the coats of the aneurism; the size of 
the opening into the sac as affecting the quantity of 
blood which it receives with each systole; the 
quantity of stratified fibrin which the sac contains ; 
tlie point of connection with the aorta of the aneu- 
rismal tumor, and the direction from this point in 
which the tumor extends, together with its relations 
to the lungs, the trachea, and the primary bi'onchi. 

With reference to diagnosis, it is well to Iwar in 
mind that, in the great majority of cases, an aortic 
aneurism is connected with either the ascending 
portion, or the junction of the ascending and the 
transverse portion of the arch, and that the tumop 
generally extends to the right in a lateral or autero- 
lateral direction. The physical diagnosis is more 
easily made wlien the aueurismal tumor is thus con- 
nected. The signs are less available if the aneurism 
arise from the transverse or descending aorta, and 
especially if the tumor extends in a direction down- 
ward or backwai-d. 

All aneurismal tumor which has made its way 
through the walls of the chest, or which, without 
perforation, causes a circumscribed bulging, obvious 
to the eye and touch, presents the following diag- 
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uostic signs: An impulse is seen and felt which is 
synchronous with the ventricular systole. The 
force of the impulse is variable, depending, aside 
from the force with which the left ventricle con- 
tracts, upon the size of the orifice between the sac 
and the artery, and the quantity of fibrin which the 
sac contains. A vibration or thrill with each im- 
pulse is sometimes a marked sign, but is often 
wanting. Frequently, but by no means constantly, 
a systolic murmur is heard over the tumor, and 
there may be also a diastolic murmur produced by 
the passage of blood from the sac. The heart-sounds 
over the tumor are more or less intense. There is 
notable dulness on percussion over an area corre- 
sponding to the space within the chest which the 
tumor occupies. If the tumor be of considerable 
size, it may produce condensation of lung around 
it; the area of dulness on percussion will be in this 
way extended beyond the limits of the tumor. 
Under these circumstances, bronchial respiration 
and bronchophony may be produced. If the aneu- 
rismal sac be beneath the integument, there may be 
to the touch a sense of fluctuation. 

With the foregoing signs, the physical diagnosis 
scarcely admits of doubt. Some of the signs may 
be produced by a tumor, not aneurismal, which is so 
situated as to receive and conduct the aortic im- 
pulse. The chances of a tumor being so situated as 
to simulate the signs of an aneurism are very few. 
I have met with a case of empyema in which per- 
foration of the chest took place in the second inter- 
costal space on the right side of the sternum, giving 
rise in this situation to a fluctuating tumor which 
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had a strong pulsation. On a supei-ficial examina^ 
tion the ease seemed eleurly one of aneurism; but 
an examiuatiou of the chest showed the right pleural 
cavity to be tilled with liquid, and a puncture in 
the axillary region gave exit to a large quantity of 
pus, the pulsating tumor disappearing after a certain 
quantity of the purulent liquid had escaped. 

When, from its small size or its situation, an 
aneurisnial tumor does not come into contact with 
the thoracic wall, and when it is situated beneath 
tlie sternum, signs obtained by palpation and in- 
spection being absent, the physical diagnosis is less 
easy. Important signs are, dulness within a circum- 
scribed space situated in the course of tlie aorta; au 
abnormal transmission of the heart-sounds within 
this space, and the presence of murmurs. These 
signs are not always available, and when present 
tlicy are not sufficient for a positive diagiiosia. 
Other physical evidence and the presence of certain 
ayniptonis render the existence of aneurism highly 
probable either with or without the foregoing signs. 
If an aneurismal tumor press upon the trachea, it 
occasions a tracheal sound, or stridor, together with 
weakness of the respiratory murmur on both sides 
of the chest. If the tumor press upon a primary 
bronchus, it occasions diminished or suppressed res- 
piratory murmur on one side, and increased res- 
piratory murmur on the other aide of the chest. 
These physical signs should always lead to a suspi- 
cion of aneurism in a person tVirty years of age. 
Symptoms which should excite this suspicion and 
lead to careful physical exploration for the physical 
signs of aneurism, are dyspncea from spaam of the 
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glottis, and aphonia or impairment of the voice 
without evidence of laryngitis, these symptoms 
denoting either excitation or pressure of the recur- 
rent laryngeal nerve; dysphagia from obstruction 
of the oesophagus; congestion of the face, neck, and 
upper extremities from obstruction of the vena cava 
or the vense innominatse; inequality of the radial, 
carotid and subclavian pulsation on the two sides, 
or the absence of pulsation on one side, and con- 
traction of one of the pupils. These symptoms not 
only render probable the existence of aneurism, but 
indicate its situation as regards the aorta and the 
direction in which the aneurismal tumor extends. 

An aneurism may be suspected when, owing to 
shrinkage of the lung, or deformity of the chest, 
either the aorta or the pulmonary artery, just above 
the heart, is removed laterally from its normal situa- 
tion and brought into contact with the walls of the 
chest in the second intercostal space so as to give 
rise to an appreciable impulse. A murmur may 
also be present at the point of impulse. An error 
of diagnosis under these circumstances is avoided 
by finding an adequate explanation of the signs just 
noted, and by the absence of other signs and of 
symptoms which are diagnostic of aneurism. 

In conclusion, an aortic murmur, however intense 
or rough, is never evidence of aortic aneurism. 
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ADVBNTITIOTIS respiratory 
sounds or rules, 112 
^gophony. 131 

Amphoric resonance on percussion, 
65 
respirntion, 106 
Aneurism, thoracic, 248 
Aortic direct murmur, 219 
lesions, diagnosis of, 238 
regurgitant murmur, 220 
Apex-beat of heart, modification of, 

202 
Apoplexy, pulmonary, 173 
Artery, pulmonic, and aorta, rela- 
tion of, to walls of chest, 194 
Asthma, 151 

Auscultation, definition of, 14 
in disease, 90 
in health, 69 

mediate and immediate, 70 
rules in practice of, 72 



BRONCHIAL rales, dry, 118 
moist, 113 
respiration, 97 
whisper, increased, 135 
Bronchitis seated in large bronchial 
tubes, 146 
in small bronchial tubes 
(capillary), 148 
Broncho-cavernous respiration, 105 
Bronchophony, 129 
whispering, 131 
Broncho-vesicular respiration, 99 



CARCINOMA of lung, 177 
Cardiac space, superficial and 
deep, 192 
Cavernous rale, 123 
respiration, 103 
Chest, anatomy and physiology of, 
16 
regional divisions of, 35 
•Cirrhoifis of lung, 188 

'22 



Conditions, morbid physical, inci- 
dent to different di^iieases 
of the respiratory sys- 
tem, 20 
summary of, 26 
physical, of the heart in disease, 
200 
in health, 192 
represented by amphoric reso- 
nance, 65 
by cracked • metal reso- 
nance, 67 
by dulness, 61 
by flatness on percussion, 

59 
by tympanitic resonance, 

63 
by vesiculo-tympanitic re- 
sonance, 64 
Coughing, signs obtained by, 141 
Cracked -metal resonance on percus- 
sion, 67 
Crepitant rale, 120 



DIAPHRAGMATIC hernia. 189 
Diseases of the respiratory 
systemi physical conditions 
incident to, 20 
Dulness on percussion, 61 



ECHO, amphoric, 137 
Bmphysema, pulmonary or 
vesicular, 153 
Empyema, 158 

Endocarditis, diagnosis of, 242 
Exociirdial murmur, 227 
Expiratory sound, prolonged, 108 
Exploration, physical, different 
methods of, 13 



FLATNESS on percussion, 59 
Fremitus, normal, vocal, 82 
in different regions, 85 
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Friction murmar, pericardial, 227 
plearitic, rales, 124 



GANGRENE, pulmonary, 175 

HEART, abnormal impulses of, 
202 
diagnosis of diseases of, 229 
enlargement of, 200 
fatty degeneration and soften- 
ing of, 240 
first sound of, intensified, 207 

weakened, 207 
functional disorders of, 245 
murmurs of, 212 
physical conditions of, in dis- 
ease, 200 
in health, 192 
diagnosis of diseases of, 229 
second sound, aortic, weakened, 
208 
pulmonic, weakened, 
209 
sounds of, 195 
valvular lesions of, 204 
diagnosis of, 235 
Heart-sounds, abnormal modifica- 
tions of, 206 
reduplication of, 210 
Hemorrhagic infarotus, 173 
Hernia, dinphrngmatio, 189 
Hydrothorax, 164 



INDETERMINATE rales, 128 
Infarclus, hemorrhagic, 173 
Inspiratory sound, shortened, 107 
Intensity of normal and abnormal 

sounds, differences of, 28 
Interrupted respiration, 110 



LARYNGEAL and tracheal respi- 
ration, 74 
ralep, 112 
Larynx ond trachea, affections of, 

144 
Lesions, valvular, of heart, £04 

diagnosis of, 236 
Lobular pneumonia, 148 
Lobules, pulmonary, collapse of, 148 



Murmar, aortic direct, 219 

diastolic or non-regorgi- 

tant, 220 
regurgitant, 220 
cardiac, 212 
mitral direct, 215 

regurgitant, 217 
normal vesicular, 76 
pericardial or friction, 227 
pulmonic direct, 224 
regurgitant, 225 
systolic non-regurgitant or 

intra-ventricular, 217 
tricuspid direct, 223 
regurgitant, 223 
vesicular, diminished, 92 
increased, 91 
Murmurs, endocardial coexisting, 
221 
facts of importance relating to, 
225 



(E 



DEMA, pulmonary, 175 



M 



KTALLIC tinkling, 126, 140 
Mitral lesions, diagnosis of, 236 



PECTORILOQUY, 136 
Percussion, definition of, 14 
in health, 40 
in disease, 58 
modes of performing, 40 
objects of, 41 
respiratory, 54 
rules in practice of, 54 
signs of disease furnished by, 

58 
source of resistance in, 68 
Pericardial or friction murmur, 
227 
sac, liquid within, 205 
surfaces, roughness of, 205 
Pericarditis, diagnosis of, 243 
Phthisis, 181 

fibroid, 188 
Pitch of normal and abnormal 

sounds, 30 
Pleural rales, 124 
Pleurii>y, acute and chronic, 158 
Pneumonia, acute lobar, 167 
circumscribed, 173 
embolic, 173 
interstitial. 188 
lobular, 148 
{ Pneumo-hydi'othorax, 165 

Pneumothorax, 165 
' Praecordia, 192 
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Pulmonary apoplexy, 173 

gangrene, 175 

oedema, 175 
Pulmonic direct murmur, 224 

lesions, diagnosis of, 240 

regurgitant murmur, 225 



Q 



UALITY of normal and abnor- 
mal sounds, 30 
terms denoting, 32 



RALE, cavernous or gurgling, 123 
crepitant or vesicular, 120 
indeterminate, 12S 
metallic tinkling, 126 
splashing or succussion, 127 
Kales, 112 

bubbling or subcrepitant, 115 
dry bronchial, 118 
laryngeal and tracheal, 112 
moist bronchial, 113 
pleural or friction, 124 
Regions, division of chest into, 35 
sections of chest corresponding 
to, 37 
Resonance, amphoric, 65 
cracked- metal, 67 
diminished, or dulness, 61 
in different regions, 85 
normal, vesicular, on percus- 
sion, 41 
vocal, over larynx and 
trachea, 81 
on percussion, absence of, or 

flatness, 58 
over chest, 82 
tympanitic, 63 
variations in different regions 

of chest, 45 
vesiculo-tympanitic, 64 
Respiration, abnormal modifica- 
tions of, 91 
amphoric, 106 
bronchial or tubular, 97 
broncho-cavernous, 105 
broncho-vesicular, 99 
cavernous, 103 
diminished, 92 
in different regions, 78 
interrupted, 110 
normal, hiryngeal, and tra- 
cheal, 74 
vesicular, murmur of, 76 
suppressed, 95 



Respiration — 

vesicular murmur of, in- 
creased, 91 



SIONS, arrangement of. 111 
by percussion in disease, 58 

in health, 40 
healthy and morbid, distinc- 
tive characters of, 27 
obtained by coughing, 141 
physical, definition of, 14 
respiratory, in disease, 90 

in health, 74 
significance of, 34 
vocnl, in health, 81 
of disease, 129 
Sounds, differences of intensity in, 
28 
in pitch, 29 
in quality, 30 
normal and abnormal, 14 
Splashing or succussion sounds, 

127 
Stethoscope, advantages of, 70 
binaural, 71 



TRICUSPID, direct murmur, 223 
lesions, diagnosis of, 239 
regurgitant murmur, 223 
Tuberculosis, acute, 180 
Tumor within the chest, 177 
! Tussive signs, 141 
■■ Tympanitic resonance on percus- 
sion, 63 



T7ESICUL0-TYMPANITIC reso- 
? nance on percussion, 64 
Vocal fremitus, diminished or sup- 
pressed, 140 
increased, 134 
resonance, diminished and sup- 
pressed, 138 
increased, 132 
signs of disease, 129 
Voice, amphoric, 137 



WHISPER, bronchial, increased, 

cavernous, 136 
in different regions, 88 
normal bronchial, 87 
Whispering pectoriloquy, 137 
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